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ABS TRACT

The area 1nvestigated in this report encompasses about 2200 square miles
1nc1ud1ng all of Klickitat County and that part of the Klickitat Rlver basin
north of the county. The study area lies just north of the Columbia River in
south-centra] washington and is bordered by the Cascade Mountains on the
west. Elevations range from 72 feet in the southwest to -12,307 foot Mt.
Adams in the northwest Much of the area has rugged topography-produced”by
deep canyons dissecting high plateau surfaces.r |

C]lmatic conditions within the county are nonnaily cool and wet in the
winter and warm and dry in the summer. Precipitation is greatest in the
western edge of the county, and in the high'elevations, reaching in excess ot_,
100 inches per year on Mt. Adams. Precipitation detreases to.iess than710
inches per year in the eastern part of the county. Unequal distribution of
prec1p1tat10n produces dense vegetation and conifer forests in the west which
gradually change to sagebrush and sparse vegetation to the east. Substantial
e]evation differences that ex1st between piateau surfaces and va]iey bottoms
~also produce climatic and vegetational differences throughout the county.

‘Major geologic units are volcanics'and interbedded sediments which range
in age from Tertiary to Recent. 'The oldest rocks exposed, found in the ex-
treme western part of the county, ‘are tuffs and tuff breccias interbedded.
with lesser amounts of basaltic and andesitic lavas and may be equivalent to
part .of the Ohanapecosh Formation. Overlying these'oider -voitanics are .
basalts of the Columbia River basait‘Group. These basalts are the principal
unit exposed 1n the county and thicken from west to east. '

In northern and western parts of the county, the Columbia River Basalt

is overlain by both sediments and younger volcanics. The sediments include
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quartizitic and andesitic conglomerates. The volcanics consist of basaltic
and andesitic lavas of the Simcoe Mountains and young andesites from Mt.
Adams and other eruptive centers in northwestern Kiickitat County. Cn Camas
Prairie, recent gravels 6f glacial and/or glaciofluvial origin overly the
younger volcanics. |

The geo]bgic units ‘are involved in a series of structures which decrease
in magnitude and frequency from west to east. The structures aré categorized
in two groups: 1) primary east-west structures which are‘1arge amplitude
folds running almost the entire length of the county, é) secondary northwest-
southeast trending structures which are a series of smaller folds superim-
posed on the primary structures. Deformation appears to have begun in the
Pliocene and continued sporadically to Recent time.

Distribution of the couhty's surface-water resources is directly related
to distribution of precipitation with the resource being abundant in the west
and virtually absent in the east. Analysis of stream gaging data indicates
streams in the west have uniform discharge throughout the year with minimum
flows sustained by ice and snowmelt. In contrast, streams in the east are
intermittent and exhibit the instantaneous effects associated with arid or
semiarid conditions. Streams in the central bart of the county represent a
transition between the two extremes having high discharge during runoff
months but very low minimum flows during dry months. lTopographic and c¢1ima-
tic conditions are favorable for flooding and major flooding has occurred as
recently as 19?4. ﬁost of the damaging flooding has occurred in the Klicki-
tat and Little Klickitat River basins. | |

Ground-water supplies within the‘-county appear adequate with host
ground-water obtained from we]js in fhe basalts of the Columbié-River Group.
The extensive distribution of the ‘basalt flows and the presence of highly

2



- Abstract

penneab]g interfliow iones facilitate deQe]obmeht .of this .ground-wafer res-
ource. Well. production varies from _a.few gpm to as much as 500 to 1000 gpm
in irrigation weTJs. Some irrigation wells drilled in the extreme easfern
part of the county yield 2000 to 3000 gpm.

_in the northern and westefn part of the county, some domestic supplies .
are obtained from unconsolidated sediments and youngér volcanics. . Ground-
water-supplies are barely adequate in area§ such as the -Goodnoe Hills where
topographic and geologic factors 1imit available recharge.

" The chemical quality of water within -the study area is adequate for most
uses. Surface—waterrqdality is-good with most of the examined parameters in-
dicating a c]assification_of AA according to the staﬁdards set by the Water
Pollution Control Commission of wéshington. Only total coliform exceeded tﬁe
_c]ass AA limits for perennial streams in Klickitat Cdunty.

Ground water also appears to be of excellent quality. ° In most cases
ground water tested has concentration of chemical constituents well below
those allowed for public wgter sdpplies. In a few areas, ‘iron content ap-
pears abnormally high and water drawﬁ from.sediments or basalts over]&in by
thick sediments, will often have high hardness. Isolated occurrences of
wells and Springs with very high chemical content exist in the Klickitat
River valley.

Most regis;ered claims.for surface water are focated in the western
third of thé county whére ;urface supplies are most abundant. Many of the
claims date back to the late 1800's and reflect the initial dependence upon
surface-water supplies. Cur}ently, 594 claims fdr a total of 568.55 cfs of
surface water exist. _ '

Claims for ground water predominate in the central and eastern part of
the county and most of the demand for ground water has occurred since 1950,

3.
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Uevelopment of deep well irrigation in the Goldendale-Centerville area and
extreme eastern Klickitat County has led to substantial increase in ground-
water use. Review of water rights indicate 401 claims for a total of
157,913.5 gallons per minute -are presently recorded. A notable increase in
claims for both surface and ground water is present from 1965 to 1975 and
may be in part because of the'water Right Claim Registration Act. _Currentiy,
surface-water supplies are near fully appropriated and ground-water supplies
appear to keep pace with demand. The ability of ground-water supp]iés to
support further demand is unknown. Areas within the county in which poten-
tial problems could develop include the Bickleton area, Dead Canyon and

Alder Creek basins, and the Goldendale-Centervilie area.



INTRODUG TION

Thisrstudy of Klickitat Couﬁty and the upper Klickitat drainage area was
done at the request of the washingfon State Department of Ecology by'the
Geohydrology Sectidn, College of Engiﬁeerjng, Washington State University._
The study is part bf a continuing effﬁrt by the Departnenf of Ecology to
inveﬁtdfy the state's water resources'on-a regional basis. “Such an inventory
will facilitate the undefstanding ahd Qubsequent'managemént-of the state's

valuable water resources.

Purpose and Scope

In the pasf 30 years, Qeve1opmént of Washington's water resources has
rapidly intengffﬁed. Increased déﬁand_fbr doméstic,"municipal,-industria1,
and agriculturél purposes and an.improved water productioﬁ - technoloay have
resulted in a draﬁatic increase in the use of both 3urface; and ground-water
supplies. Concern over long-range effects of this increased use has led to
the development of a water resource managemént program. The ultimate goal of
such a program is to assure adequate supplies of the resource in the future.
_‘Uevelopment- of 5 realistic managemenf _program for any -érea depends ﬁpon a.
thorough understanding of the argq's water resources and the factors which
affect their distriﬁution and occurrence. This report 15 designed -to present
basic information necessary to such an understanding for Kiftkitat. County
and the upper Kifckitat River basin; -

Tﬁe stuéy~ combines exisfing3 data on'heteroiggy,: geology, ~surface and
ground water, and water dua1it},'with additionallinfdrmafiqn obtained through

field work. Work commenced on-the study in January 1975 with most data
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collection being completed by March 1977. Field work was accomplished during

1975 and 1976. The study is reconnaissance in nature and presents basic in-

formation for water resource research, management, and use.

Location and Extent

The area of study is located in the southernmost part of Washington

State (Figure 1) and includes all of Klickitat County and the part of the
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FIGURE 1. Location of investigated area, Klickitat County and the upper
Klickitat River basin, Washington.
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InUoﬂucﬁon

Klickitat River basin extending north into Qestern Yakima County. Klickitat
County has an area of about i800 square miﬁes and includes parts of Townships
2 through 6 North of - the Willamette Base Line and Ranges 10 through 23 East
of the Willamette Meridian. The uppér’ Klickitat basin lies north of the
-‘county and: includeﬁ'an area in excess -of 400 square miles in'parts-of Town-

ships 7 through 12 North and Ranges 11 through 16 East.

Previbus’work

Prévipus.ﬁtudies in the K1ickitﬁt-County area haverdea1t prinmrf1ynwith
geology iﬁ the immediate area-of theVCp1umb1a River Qérge. Eaffiest Qork.by
Russei1 (1892) inc]hded parts of Kiickitat County . in a ‘recpnhaissahce of
central washﬁngton. Later, Waring (1913) studied eastérn Klickitat County in
a general geologic and water }esdurce investigation of south;centraf Washing-
ton. | |

_w111iams-(1916) -initiaily described much of the Co]umbié River gorge -
structure with subsequent work done by Hodge (1931); Piper (1932); aﬁd New—'
comb (1967, 1969}. - Bretz (1917) investigated sediméntary deposits in the
gorge. Work oﬁ the‘ofigin_ and'ngture of fhege deposits was continued by
Buwalda and Moore (1930), wafren (1941a, 1941b}, watérs (1955), énd Newcomb
{1966, 1969). .

Definition of geology and geo1bgic structures _e]sewhere'in the county
includes ‘work by Sheppard (1960), who studied in thé Simcoe Mountains and
later (1967) produced a map of the area. Sheppard (1964) also produced a
geologic map of the Husum Quadranéle in western Klickitat County. Other
geologic investigation of the western part of the county consists mainly of

reconnaissance mapping by Hammond (1973).

7.
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‘Research by Laval (1956) and Schmincke (1964) and later work by Newcomb
(1971) provide information on stratigraphy and structure of parts of eastern
Klickitat County. In addition, geolegic reconnaissance done by Shannon and
Wilson, Inc. (1973, 1974) includes much of the eastern half of the county.
General geologic information for the entire study area is presented in maps
by Huntting and others (1961) and by Newcomb (1970).

Analyses of water resources of the Klickitat County area are sparse.
Discussion of the area's surface-water resources are virtually nonexistent,
although information dn surface-water resources of the upper Klickitat River
basin is presented by Cline (1976). Information on floods, primarily in the
K]ickitét RiQer‘basin, was developed by Longfield (1974} and Cline (1976).

| Ear1y' retonnéissance “work by Waring (1913) and Piper (1932} prbvide
some information on ground-water resources in eastern and southern Klickitat
County. Studies by Newcomb (1969} and Luzier (1369)7 provide a more reéent
ground-water resource evaluation of the Columbia River gorge and the Golden-
dale-Centerville areas. Work by Newcomb (1971) and Crosby and others (1972)
provide additional information on grouﬁd-water resdurces in eastern Klickitat
County. " Ground-water resources in the Glenwood area of western Klickitat

County were examined by Cline in 1976.

Acknowledgements

This study was a team effort, and many people deserve recognition for
their contributions.

Lynne Covell, Krystyna Kowalik, Mike Robinette, Steven Strait, Kevin
Sylvester, and T0mrweber assisted in data collection assembly. Carol Bohrin-

ger, Jaydee _McCrackin, Cathy Naugle, Rick Ward, and Diane Weber were .



Introduction

1nstrumenfa] in manuscribt preparation. . James W. Crosby, III, critically
edited the manuscript. _ ' | o ‘

The ﬂashington Stéte -Department of Ecology and the U. S. Geological
Survey provided much of the data on ground- and ﬁurféée—waterrresources and
water use. Special thanks are due to ~Peder.Grimstad of ‘the :Department of.
Ecology for his patience énd to Denzel C]iné’ and Rod wi1liam§_of the U. S,
Geological Survey for their‘assistance in providing much valuable data.

Conversation and fie1dvob§ervation with Paul. Hammond, Porf1and, State
University, Robert Bentley, Ceﬁtra1 wéshington'University, and Don Swanson,
U. S.'ﬁeo1ogicai Survey, were helpful in understandihg_geoiogica] problems.'

Ken Q'Leary of . 0'Leary Dri]ling-énd bick Murray of Mufray Well Drilling
provided valuable -information on subsurface conditions and ground-water
occurrence within the county;A.In qddition, éssistahCe.from personnel of the
Soil Conservation Service, 7Washin§ton State Dehartment of Natural Resources,
Ktickitat County Regional Planning Council, Klickitat County Public Utility
District, Portiand General Electric Company, Pacific Power‘and Light -Company,
Shannon and wi1son,.Inq;, and Martin-Marietta Corporation is gratefully ack-
ﬁowledged. |

Finélly, specia]-thanks afe extended to the good people of Klickitat
Couﬁt} who graciously allowed access to land and wells and provided much

valuable infomation.



CHARACTERISTICS OF THE REGION

The study area is bordered on the west by the 'Cascade Mounfains and
occupies a transition zone between the mountains and the Columbia Plateau to
the east. Most of thé county occupies'a southward—s]opihg surface which
extends from the Horse Heaven Hills, near the county's northern border, to
the Columbia Hills in the south;

The Columbia River lies along the southern margin of the county and,
because of geologic structurevand erosion, it occupies a canyon much lower in
elevation than other areas of the coﬁnty. .The elevation of the Columbia
River in this reach varies from 72 feet above MSL at the western county line
to 265 feet. As a result of these elevation differences, streams draining
interior parts of the county have carved deep north-south canyons.  These
deeply incised streams have produced substantial topographic relief through-
out the county and have created a series of high, plateau-like surfaces sepa-
rated by deep, narrow canyons. |

The upper Klickitat River basin 1is an area of extremely rugged topog-
raphy. Elevations in much of the area are higher than 3000 feet, with the
highest point being Mt. Adams (12,307 ft). The relatively low base level of
the Klickitat River has resulted in deep cuttinglby tributaries in the upper
basin and has produced the very sfeep, rugged topography characteristic of

the area.

Climate

Klickitat County occupies a zone of climatic transition between the rel-

atively moist conditions prevalent west of the Cascades and the semiarid
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' conditions'to the east. Winters are normally wet, with the western part re- -

"ceiving a substantially higher'rainfa11 than thereastern part. During summer

months, the county is normally warm and dry.

The county's weather s primarily controlled by the high-pressure air
massv nonma]]y present in the northeast Pacific Ocean during the snmmer'and
the low pressure air mass that normal]y occupies the Gulf of A]aska in w1n-
ter. To a 1esser extent, two geo]og1ca1 factors, the Cascade Mounta1ns and
variation of elevation w1th1n the county- a]so affect the weather.

During summer monthe? the htgh—pressure air mass- usua]]y doninates
weather, ;ending air intowthe‘area from thelwest. .Since the ooean is nearly
constant in temperature throughout the year, air flowing tn from the ocean
during the summer months is cooler than the 1and._ The air warms as it moves
inland; which results- in warm, dry sdmners. East of the Cascades the lack
of the ocean's direct moderating effect results inveven_ warmer and drier
cond1t1ons that are present to the west.

In w1nter the decrease 1in solar radiation causes a weakening of the
high-pressure system, and it gradua11yk migrates southward. IConcomitant
with the weakening of this system, the low-pressure system in the Gulf of
Alaska expands, exerting a greater tnf]uence andlcaustng the.systems to dritt
eastward over the continent. Coonterclockwise movement of the atr around
these Jlow-pressure cells normally produces a flow of air from the west and
southwest. Relative to the Tland temperatures, " the air-mass is warm and
moist. When this air reaches the land, it cools and condenses, producing
abundant 'precipitatton ~during the period from October to March; As the
moist air is forced upward by the Cascades, additional precipitation occurs

eitheér as rain or snow., In the lee of the Cascades, the air mass moves to

Jower elevations, 1is warmed, and the process is reversed. Thus, a dramatic

11



Geology and Water Resources of Klickitat County, Washington

difference in precipitation is evident between the east and west sides of the
Cascade Mountains. This change in precipitation resulting from the presence

of the mountain is referred to as an orographic or rain-shadow effect.

Basic Data

Figure 2 -presents a general ~sunmary of meterological data-collection
stations within Kliékitat County. A total of 15 recording stations have been
established in the county, but only seven are presently in operation. Both
daily temperature and precipitation information aré obtained at all stations
except G1énwood, where 6n1y precipitation is recorded.

Most of the 1ong-terh stations have been relocated several times. Mass
density survey analyses were made of the stations at Goldendale, Bick]eton,
and Da]]eéport to see if these location changes substantia11y affected the
10ng-tenn record. A1though-some var{ation was noted, itvdid not appear to
correlate with changes in location. For general comparison purposes, fhese
location changes should have little effect.

Three of the seven stations were selected-for analysis and comparison of
general climate areas withiﬁ the county. The three stations selected for
comparison are located at Mt. Adams Ranger Station, at Goldendale, and at
B{ckleton; The station at Mt.‘Adams Ranger Sfaiion records climatic condi-
tions indicative of the western part of the county, while the stations at
Goldendale and Bickleton are indicative of fhe central and eastern parts of

the county, respectively.

Precipitation

Distribution of annual precipitation within the study area is shown in
Figure.3. As expected, precipitation is highest in the northern and western

areas - and, decreases markedly  to the east and south. The decreasing

12
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FIGURE 2. Barchart showing period of data collection for selected weather
stations, Klickitat County, Washington.
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FIGURE 3. Mean annual precipitation, Klickitat County and upper Klickitat
River basin, Washington.

precipitation to the south and east causes the lines of equal precipitation
(isohyets) to be distributed somewhat diagonally across the county from the
southwest to the northeast (Figure 3). The large north-south variation in
precipitation distribution is a function of unique conditions in the Columbia
River gorge and the substantial difference in elevation between the southern
and northern parts of the county. The Columbia River gorge along the coun-

ty s southern margin is normally warm and dry because of its low elevation
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and locatton 'dmmediatety east'of the nater-gap;cut through the Cascade Moun-
tains. :The restricted area avai}ab1e _for air Flow through the gap causes
compression:of 'atr on the west side .mhich tends to tncrease_condensation.
Once through the gap, the a1r is ab1e to expand increasing its 'abittty to
absorb mo1sture.; The comb1nat1on of warm temperature at the 1ow elevat1on
and the expans1on of the air mass 1mmed1ate1y east of the water gap produces
-extremely warm- and dry conditions along the county ] southern marg1n._

 To. the north the re1at1ve1y h1gh e1evat1on of the Horse Heaven Hills
results in substant1a]]y coo]er temperatures than in the gorge. Like the
Cascades to the west, coo1er temperatures produce greater condensation and
cause annua]'precipitation along the Horse Heaven Hi11s.to be greater than in
areas ot 1ower eievation immediate]y to the south. Because. the Horse Heaven
HiI]s extend well 1nto eastern K11ck1tat County, $0 does this orograph1c ef—
fect. Thus,i some of the 1sohyets presented in F1gure 3 assume a stronq
northeasterly trend extend1ng from the Co]umb1a River gorge in the western
-ha1f of the county to the Horse Heaven H111s in the eastern ha]f

Compar1son of month]y prec1p1tat1on data for the three se1ected stat1ons

(F1gure 4) illustrates the decrease 1n prec1p1tat1on occurran-from-west to
east w1th1n'K11ckitat County.' Most of the county s prec1p1tat1on occurs dur-
ing the w1nter months with man1mums at each stat1on occurr1ng in either Dec-
; emberror-qanuary.r Montn]y m1n1mums*occur in Ju]y_and-August. Examination of
Figure:4,reueals'that 'aTthough“annua17precipitation varies‘greatly among-the .
_three stat1ons mean month1y prec1p1tat1on for the month of duly at each
_stat1on is near]y equa] Th1s similarity attests to the genera] d1str1but1on
of the 11m1ted amount of prec1p1tat1on recetyed‘1n the summer_months within -

the county.
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FIGURE 4. Monthly mean precipitation and temperature for stations at Mt.
Adams Ranger Station, Goldendale and Bickleton, Washington.
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Examination of ten-year moving averages indicates that the 1long-term
correlation of the three stations is not as direct as might be expected.
Although the same general trends can be seen in Figure 5, a close correlation
does not exist. In the last five years, for example, the moving averages in
the Bickleton area appear to have increased to an alli-time high. A similar,

though less intense, rise is noted at Mt. Adams Ranger Station. The record
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FIGURE 5. Ten-year moving average of precipitation at selected stations,
Klickitat County, Washington.
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for Goldendale, howeveér, indicates tittie if any overall increase in the last
five years; Reaéons for this variatiﬁn a?e‘hot'dpparent but may be because
storm movement across the county is ofﬁen in a noftheasterly direction rather
than due east.

Mbving .averagés reflect the 'periodic precipitatibn changes ' for the
county. Figure 5 re&ea]s low precipitation in the 1920's and 1930's followed
by‘high hrecipitation fh the 1940's. Precipitatioh throughout thé codﬁty fof

" the last‘ 10 to 15 years has been about equal fo the mean for the period of
record, although in the Bickleton area it has been: s]ightly higher than the

medn.

Temperature

Annhq] temperature vériation witﬁin Klickitat County réflects_the chang-
ing influence of the dominant air masses and the moderating influence of the
Facific Ocean. Minter tempErétures are moderate, ref1ecting the strong mar-
ine inf]ugnce; averagé temperétures in January ({the coldest month)-are only
s}ight]y below freezing. Similar]y, summer temperatures afe moderate, with -
averages among the three stations for the month of July ranging from 65 to
- 70°F. The summer aVerages are mis]gading, in a sense, becéuse thg county
“normally experiences substantial cooling after sunset which is reflected in
the averages. Thus, daytime maximum temperatures during the summer can -be
consideréb]y'warmerfthan the average. |

Comparison of the three se]ectéd ;tations (Figure 4) reveals strikingly
sihi]ar' average monthly temberaturés.f: The close similarity among the three
widely sepérated stat%ons at 'Mt.~Adqms Ranger Station, Goldendale, and Bick-
leton indicates the .1mportance-of elevation in cbntro11in§ femperature.'A1—

though there is a general trend toward s1ight1y warmer conditions from west

18
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to east within the county, this does not appear to be reflected in monthly
averages, probably because the station at Bickleton is almost 1400 feet high-
er than that at Goldendale and 1100 feet higher than Mt. Adams Ranger Sta-
tion. The effect of elevation upon temperature is also reflected in compar-
isons of temperature data from stations within the Columbia River gorge‘with
those to the north. Recording stations at Dallesport and John Day Dam indi-
cate January and July averages to be from 5 to 10°F warmer than the station
atAGoldendale.

Figure 6 presents the mean annual temperature for the station at Golden-
dale for the period of record. Examination of the figure indicates that var-
iation in the mean temperature is less than 10°F with periods of lower-than-
average temperature occurring in the early 1920's and 1930's and in the late

1940's.  Higher-than-average temperatures occurred in the 1940's and in the

mid-1960"s.
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FIGURE 6. Mean annual temperature (1912-1975), Goldendale, Washington.
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Water Budget

The water budget is the rélationship 5etween contribution and loss of
water in a se]ectéd area. The relationship, normally presented in a water
budget diagram, involves the amount of -water available to an area from pre-
cipitation minus fhat which is lost by evaporation and transpiration from
plants (evapotranspiration). The net result is. an indication of the amount
of water available fdr runoff and soil-moisture recharge in the area.

-Calculation of the water budget depends upon an accurate determination
of water lost to evapotranspiration. A method developed by Thbrnthwaite and
Mather (1957) is used for determination of’evapqtranspiration.. The method 1is
based upon the re]ationsh1p between latitude and temperature, because evap-
otranspiration is directly related to solar insolation. As a consequence of
this re]ationshfp; highest evapotranspiration norma11y occurs in summer.

The Thornthwaite method assumes a root zone holding capacity of 11.8
inches, which is prdbably excessive for most of Klickitat County. For this
reason, water budget ca1cu1at{ons presented heré are most useful as an indi-
cator of general relationships rather than as sources for reliab]e'quantita-
tive data. 7
| Figures 7 through_l3 preseﬁt water budget diagrams for several stations
throughout Klickitat County. On the diagrams, mean daily precipitation, mean
dai?y:evqpotrénspiration; and actual evapotranspiration areAplotted. Within
the county, precfbitation'and evapotranspiration vary inversely. #or this
area,‘eVapotrénsbirgtion is Towest duéing high-prec%pitation months and high-
est during low-precipitation months. When precipitation is exceeded by evap-
otranspiration, demand for soil moisture exceeds the supply and a water defi-
cit is created. This deficit is the difference between potential and actual

evapotranspiration.  The difference between actual evapotranspiration and
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FIGURE 13. Mean annual water budget, Mt. Adams Ranger Station, Klickitat
County, Washington.

mean daily precipitation is a measure of soil moisture utilization. When
precipitation exceeds evapotranspiration in the fall, the soil moisture lost
during the period of soil moisture wutilization is replaced. When the soil
reaches full field capacity, additional precipitation creates a water sur-
plus. This water surplus normally is discharged as runoff, but significant
ground-water recharge can also occur during water surplus periods.

Comparison of water budget diagrams for several selected stations re-
flects the 'variation in the precipitation within the county. Stations in
the western end of the county (White Salmon, Appleton, and Mt. Adams Ranger
Station) show relatively small water deficits and substantial surpluses. In
contrast, stations in the eastern end (Bickleton) and the Columbia River
gorge (John Day Dam) have large water deficits and no water surpluses. Com-

parison of the Golaendale and Satus Pass diagrams illustrate the orographic
24
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effect. Goldendale has a wmoderately large water deficit and no surplus,
while the station at Satus Pass has a much smaller deficit and a small water

surplus in the spring.

Vegetation

Klickitat County exhibits remarkable contrast from west to east because
of its long east-west dimension and its position relative to the Cascades.
In response to the differences in precipitation, vegetation changes markedly
from west to east. In isolated areas in the extreme northwest part of the
county, abundant precipitation produces vegetation very similar to that found
on the west side of the Cascade Mountains. Thick conifer forests containing
Douglas-fir with vine maple, rhododendron and huckleberry occur. To the
east, the forest contains more pine and less abundant undergrowth. Conifer
forests extend over much of the western third of the county with oak trees
locally in abundance. The forests become thinner east of the Klickitat River
canj0n; however, dense forests are present at higher elevations along the
Simcoe Mountains and Horse Heaven Hills, well into the eastern half of the
county. East of the Klickitat River to the eastern edge of the county, the
decrease in precipitation causes a transition from the combination of dry
forest and grassland of the Goldendale area to the sage brush and cheat grass

characteristic of the more arid parts of eastern Washington.

Areal Geography

The overall size of Klickitat County as well as its position relative to
major geographical features results in extensive geographical diversity
throughout the area. This geographical diversity necessitates division of
the county into several areas of similar geography for discussion purposes.
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Location of the county's principal canmunities and drainages are presented in

Plates I, II, and Ill.

Eastern Klickitat County

Most of the county east of Rock Creek is quite similar. With the excep-
tion of a part of the Horse Heaven Hills to the north, the area receives
1ittle rainfall. When precipitation does occur, lack of vegetation and high
relief produces relatively high runoff. As a result, the area has numerous
deep canyons but virtually no perennial streams. |

The eastern part of Klickitat County, an area of about 600 square miles,
has a limited population. Only one community, Bickleton, exists in this
area; it has a population of less than 100. Mést of the inhabitants are
engaged in agriculture, principally dryland farming and cattle production.
Farming is practical only on the relatively flat, undissected areas, while
the canyons are used princjpa]]y for grazing. There has been an expansion in
irrigated agriculture in the eastern area with recent development of adequate

ground-water supply. Crops here are mainly wheat, potatoes, and sugar beets.

Goldendale-Centerville Area

The Goldendale-Centervilie area in central Klickitat County is Tocated
between the Rock Creek and Klickitat River canyons. This area contains about
700 square miles, divided between conifer forests in the higher northern part
and agricultural land in the lower southern part. The northern part is
drained by the Little Klickitat River which flows year-round, while the south
is drained by intermittent Swale Creek.

The economy of the Goldendale-Centerville area is based principally on
agriculture and timber products. The northern part of the area provides

substantial forest products, with logging and related milling employing a
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large number of the area residents. In the southern part of the area, rel-
atively Tlevel undissected 1and and adequate water supplies have resulted in
extensive agricultural development. Wheat and alfalfa are the principal’
crops with irrigation facilitating good production; however, because of the
area's elevation the growing season is somewhat 1imited.

As a result of the combination of forest products and agricultural in-
dustries, the Goldendale-Centerville area contains the highest population of
the county. Goldendale, the county seat of Klickitat County, has a popula-
tion of 3275, and population density of the surrounding agricultural areas

is higher than most other areas in the county.

Lower Klickitat River Valley

The Tlower Klickitat River valley extends from the confluence of the
Little Klickitat River to the mouth of the Klickitat River near Lyle. The
valley is steep-walled and narrow with the valley floor elevation 1000.t0
1500 feet 1lower than the surrounding plateau surfaces. This elevation dif-
ference contributés to a milder climate than on the plateau areas.

Although the valley bottom is narrow, there is considerable habitation
along the banks of the river. The small community of Wahkaicus is Jocated at
the confluence of Swale Creek and the Klickitat River, and about three miles
south is the town of Klickitat. In addition to these communities, numerous
homesites are located throughout most of the lower valley.

Economic support for the area is principally from the forest products
industry, which employs many lower-valley residents. Klickitat is a "company
town" of the St. Regis Company and a lumber mill is located here. A small

amount of farming and stock grazing is also practiced in the tower valley.
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Camas Prairie-Upper Klickitat Basin

The Camas Prairie-upper Klickitat basin area includes the Klickitat
River drainage basin above the confluence of Outlet Creek. Although Camas
Prairie and the upper Klickitat River basin are part of the same drainage
basin, they exhibit distinct geographical differences.

Camas Prairie s a triangular-shaped area of about 50 square miles in-
cluding most of the Outlet Creek drainage basin. The prairie is nearly flat,
with elevation generally varying less than 100 feet, but is surrounded by
much more rugged land. The flatness of Camas Prairie and the general abun-
dance of surface-water supplies resulted in its early habitation and agricul-
tural development. Hay production and grazing of beef and dairy stock are
the major agricultural activities. Camas Prairie also serves as a gateway
to the timbered upper Klickitat basin, and a substantial part of the area's
population is involved in 1logging and other timber-related activities. Be-
cause of the accessible nature of Camas Prairie, most of the population of
the Camas Prairie-upper Klickitat basin area is located on the prairie. The
town of Glenwood (population 300) is the principal community.

The upper Klickitat basin lies north of the Klickitat County line. An
area in excess of 360 squares miles, the upper basin lies entirely within the
Federated Tribes of the Yakima Nation Reservation in western Yakima County
{see Figure 1). Because of its political and geographic location, access to
the upper basin is restricted and it is virtually uninhabited.

The upper basin is rugged and relatively high in elevation. The proxim-
ity of the area to the crest of the Cascade Mountains and jits overall eleva-
tion assure abundant precipitation, much of which falls as snow and is re-
tained as snowpack or glacial ice. The precipitation supports good timber

growth and logging is the principal economic activity in the area.
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Western Highlands

Between the White Salmon and Klickitat River valleys and south of Camas
Prairie 1is a rugged area of limited population referred to here as the west-
ern highlands. Much of the highland's northern half is owned by the state
or by private timber companies and 1is relatively undeveloped. The southern
half is somewhat more open and contains numerous small farms and ranches.
Timber production and ranching are the principal economic activities of the
area. -

Population of the western highlands is generally sparse, though less so
in the south and west. No incorporated towns exist in the area; however, the
communities of Appleton, Snowden, and Timber Valley are general population
centers. In recent years, the western highlands has become popular for rec-

reation homesites and some subdivision for this purpose is underway.

White Salmon River Valley

The White Salmon River valley in western Klickitat County is highly
populated. The valley has a wide level floor suitable for development. Like
the Klickitat River valley, the lower elevation of the White Salmon River
valley results in a mild climate. The mild climate, flat valley floor, and
abundant water have made the area desirable, especially for agriculture.
Fruit, particularly cherries, peaches, pears, and apples, 1is grown in the
lower end of the valley. In the upper end, beef and dairy herds are common
and much of the land is used for grazing and/or hay production. Like other
areas in western Klickitat County, the valley is also headquarters for log-
ging operations in the surrounding hills with much of the timber going to

mills in the Columbia River gorge.
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Poputation in the White Salmon valley is relatively dense compared to
the rest of the county. The community of Trout Lake is located near the
upper end of the valley and the towns of Bingen and White Salmon near the
mouth of the river. In addition, much of the valley is occupied by home-
sites, small ranches, and orchards, many of them around the communities of

Husum and BZ Corners.

Columbia River Gorge

The Columbia River occupies a deep canyon along the southern margin of
the county. At the eastern end of the county the river is only a few hundred
feet lower than the plateau surface to the north; however, the gorge becomes
. progressively deeper to the west, with differences in elevation between the
river and the undissected plateau areas in excess of 2000 feet, Differences
in elevation between the river and parts of the Columbia Hills immediately to
the north are, in some aréas, greater than 3000 feet. This extreme topograph-
ic variation isolates the gorge from the rest of the county.

The dramatic geographic separation of the Columbia River gorge from the
rest of the county necessitates treatment of the thin, 80-mile-long strip of
the county that parallels the river as a separate geographic unit. The strip
varies from only a few hundred feet in width to as much as 4-5 miles in some
areas.

The depth and narrowness of the gorge has had a limiting effect upon
development and population growth. In early years the mild climate and the
importance of the river for navigation led to numerous small settlements
along the banks of the Columbia. In many areas, orchards and truck farms
were established on the flood plain and gravel bars. The establishment of

the Columbia River power and navigation systems involved the construction of
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several targe dams on the river, resulted in the disappearance of much of the
usable land in the gorge, and forced a reduction in population. The dams
have, however, provided irrigation water and hydroelectric power for agricul-
ture and'industry. Currently, popu]ation in the eastern half of the gorge
is pr1mar11y centered around the town of Rooseve1t wh1ch is Tocated on a
wide bench about 150 feet above the river. In the centra1 gorge area, or-
chards st111 operate near Maryh111 and a small popu]at1on center is 1ocated"
here., To the west, the widest hab1tab1e locat1on w1th1n the gorge occurs in
the area of Dallesport, directly across_theg river from The Da]]es, Oregon.
Here, a f1at bench, roughly equidimensionaj? supports the sna11 communities
of Murdock_and Smithville and fhe Dalles mdnicipal airport. West of Dalles-
port the communities of Lyle and Bingen occupy small flat areas.adjacent to
the confluence of the Co]umbta and the Klickitat and White Salmon riverst

| Like other valleys within the county, the mild climate and abundant
irrigation water inrthe gorge facilitate agricu1turaT production, principally
irrigated wheat and fruit. Orchards- at Sunnydale, Maryhill, North Dallee,
and Bingen produce cherries, peaches, and app]es. In addition to fruit
orchards, some garden truck is grown in the 1ower areas near Bingen.

A small plateau, somewhat higher than the Columbia River, 1is Tlocated
about halfway between the communities of Maryhill and Roosevelt and is known
locally as Goodnoe Hills. The e]evation of Goodnoe Hills above the river
precludes. irrigation, and dryland wheat 'is the-principal crop. The steep
hills north of the area have been useful on1y for cattle grazing.

The avai]ability of inexpensive hydroelectric power has attracted some
energy-dependent 1ndostries to the gorge. Among these, a large aluminum-
refining plant Operates near John Day Dam, east of Maryhill, and provides
employment for many residents of Klickitat County;
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Introduction

Because of the relationship between geology and water resources of any
area, this study has involved investigation of the county's geology. As the
total area of the county is in excess of 1800 square miles, geology was
studied largely on a reconnaissance basis with detailed investigation reserv-
ed for areas of significanbe in termms of water use and water resource manage-
ment. Parts of the county's geology have been studied in the past by Shep-
pard (1960, 196{,'1967), Newcomb {1969, 1970), Luzier (1969), LlLaval {1956},
Schmincke (1964, 1967), Hammond (1973), énd Waters (1955, 1961); however, no
previous attempt has been made to study the geoiogy on a county-wide basis.

ngure 14 presents the stratigraphic section present within the county
and the informal stratigraphic nomenclature used in the report. - On the
extreme right-hand side of Figure 14 are four major geologic subdivisions
which serve as the major mappable units for this report. Areal distribution
of these_four units is presented in Plates IV and V, and a discussion of the

general stratigraphy of the county is presented below.

‘Older Volcanic and Yolcaniclastic Rocks

. The oldest rock units.present in Klickitat County are a series of vol-
canic and volcaniclastic rocks which crop out near the western edge of the
county. The sequence is only partially exposed and consists of both pyrocla-
stic and epiclastic rocks with occasional interbedded basaitic and andesitic
lavas. Although the two major rock types are discussed below, no attempt

was made to differentiate the two in field mapping.
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FIGUIRE 14. Informal stratigfaphic nanenc1atufe used in this report.

Volcaniclastic Rocks

The exposures_qf_this older uﬁit in Klickitat County coneist primeri]y
of pyroclastic _ﬁnits‘ with a 1imited amount of epiciastic material. The
pyroclastics = consist hain1y of thick sequences of tuff brecc1as with some
interbedded’ tuff units. _ The tuff breccias contain c]asts of andesite and
pumice in an ashy matr1x composed primarily of glass shards and small rock
fregments wh1ch are usua11y a1tered and comm0n1y are a green or red—green
cd]or._ Accord1ng to N1se (1970). and F1ske and others (1963), tuff breccias
of the Ohanapecosh Formation were probab]y depos1ted as subaqueous pyroc1as-‘
tic f]ows. Ev1dence for th1s mode of formation 1ncTudes not only the compo-

s1t1on of these tuff brecc1as but also the fact that rework1nq of the mater-

ial is evident in many of.the_brecc1a units.
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In addition to the relatively abundant pyroclastic rocks, there aré
lesser amounts of epiclastic rocks, generally in the form of volcanic sand-
stones and some volcanic conglomerates. The sandstones occur as thin-bedded
(1ess than 10 feet) layers of-sand-sized volcanic detritus consisting mainly
of rock fragments and p1agioc1ase. In general, the sandstone is uncemented
and friable aﬁd most of the material fs deeply altered. Exposures of these
epiclastic units within Klickitat County appear as thin layers beneath lava
flows interbedded with the tuff breccias. The very nature of these epiclas-
tic deposits and their close re]ationsh%p with the interbedded lavas suggest

that the sandstones and conglomerates were deposited subaerially.

Yolcanic Rocks

Associated in limited quantity with the volcaniclastics are interbedded
basaltic and andesitic lavas. Within the county area the total extent and
thickness of jndividua] flows was indeterminable; however, Wise {1970} re-
ports similar flows in the Ohanapecosh Formation west of Klickitat County to
be from 50 to 75 feet thick and traceable as far as seven miles. _

These interbedded lavas appear gray, green-gray, or maroon and generally
lack primary features such as'co1umnar jointing and ramp structﬁres. The
Yavas are generally hypocryéfa1liﬁe and commonly contéin abundant small
plagioclase phenocrysts (3-5 mm). In hand gpecimen, the basalts will occas-
ionally resemb1e'those of_the Columbia River Basalt Group; however, major-
element chemical aﬁa1yses of the older basalts indicate higher silica and
“aluminum and lower tifanium, iron, and calcium than the chemical types of
the Columbia RiQEr Ba;alt Group (Table 1}. ~Major-element chemistry of the
older basalts also differs from that of the much younger oliv{ne basalts,

having higher si1ica and lower iron than the younger group.
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TABLE 1:

Major-element cheﬁica1 analyses

Geology

“of selected volcanics, Klickitat
County, Washington. -
Element. Sahp]e (Percent)

Oxide A B T D 3 F
510, | 59.67° - 58.55 53.36 5037 48.70 . 53.04
ALy0, 16.30 17.27 1682 (1393 1649 17.59
Ti0, - 1.23 0.78 1.68 2.97 2.89 - 1.68 -
Fey0y 2,00 2.00 2.00 2.00 2.00 2.00
Feo - -6.25°. 7.66 o 9.63 12.38 12.23. 7.92
MO 0.18 0.25 0.19 0.25 0.29  0.14
ca0 731 6.2 8.81 8.23 8.57 8.81
Mgo 2,76 2.81 5.60 5.2 5.22 5,34
0 177 089 ¢ LIs 1.45 0.89  0.72
Na,0 2.23 3.14 2.45 2.59 2.72 2.52
PO 0.28 0.42 0.30 0.56  0.08  0.25

A. From older volcanics in NW 1/4,

B. From older vo]can1cs in sw 1/4, sw 1/4, sec. 20, T. 6 N.

Sample Locations

SE 1/4,

O 75 mi. up Sugar Bowl Butte road.

C. From flow of Grande Ronde Basa?t in.

14 E., about 0,1 mi.

Y"IVEI"S.

D. From flow of Frenchman Spr1ngs Member, Same 1ocat1on as C

E. From flow of younger olivine basalt 1n SW 1/4 SE 1/4, sec

CR. 14 E.

sec. 8, T. 6. N., R. 10 E. , about
0. 25 mi. west of forest serv1ce road and north of power line clear1ng.

,'R. 10 E., about

NW 174, Nw11/4; sec. 16, T. 4 N., R.
south of_jUnction of Klickjtat and Little Klickitat

iI, T 4N,

F. From flow of younger o]1v1ne basalt in K11ck1tat County Road Department
NE 1/4, sec. 2, T. 4 N., R. 16 E..

Quarry

35



Geology and Water Resources of Klickitat County, Washington

Occurrence

Exposure of these units is limited to the extreme western and northwest-
ern edges of the county. The thickness and extent of the units is not well
known because their vertical and horizontal limits are not exposed. The dis-
tribution of these units is masked by much younger volcanics of Mt. Adams and
King Mountain as well as by the basalts of the Columbia River Group. Core
drilling done as part of a potential reservoir investigation (North Pacific
Consultants, 1960) on the east side of Trout Lake Creek encountered similar
volcanic material, suggesting that parts of the units may be extensive in the
subsurface.

The best exposure of the volcaniclastics occurs on the west side of a
Forest Service road in Section 8, T. 6 N., R. 10 E., where 1200 feet of the
units are exposed in a near-vertical cliff (Figure 15). However, neither the

top nor bottom of this section is exposed and it is likely that the unit may

FIGURE 15. Exposure of older volcaniclastic rocks northwest of Trout Lake,
Washington.
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be substantially doreater'in thicknese;'Alwise {1870} = reports a section of
similar 1itho1ogy and stratigraphic position approach1ng 19, 000 feet in
thicknees 1n the w1nd R1ver area west of K11ck1tat County.

Good exposures of older voTcan1cs are present in a quarry Jjust west of
Trout Lake at the Junction of State H1ghway 14 and a Forest Serv1ce road in
the NE 1/4 sec. 21 T. 6 N.,' R 10 E. Uther exposures of this vo1can1c se--

quence are found in the Sugarbowl Butte area (Secs. 19 and 20, T. 6 N., R.

10 E.).

Age
"The :lack of a conp]ete strat1graph1c section and the generally. poor
exposure .of th1s unit makes determ1nat1onaof age and.. stratigraphic position
soméwhat d1ff1cu1t;_ However":because of the simi]arttyrto, the thick. tuff
breccia described by Fiske and others (1963) and w1ee (1970), and because-Of'
recent work by~ Hammond (1973), it 1s‘suggested that the unit may be equtva-
lent to part of the Ohanapecosh Format1on as defined by waters (1961) -A?-'
though the vo]can1c1ast1cs appear to resemb]e the Ohanapecosh the 1nterbed—
ded basalts appear much 1ess a1tered than those descr1bed by Flske and Wise.
'_ ANo fossil mater1a1 for dat1ng was found in any of the exposures w1th1n
K11ck1tat County. | F1ske and others (1963) ass1gned an age of Eocene to the‘
Ohanapecosh based on p]ant foss11s found by them and by Fisher (1957) - |
Mount Rainier National Park.- Foss11s collected by Wise (1970) in the w1nd
River area, west of K1icki tat County, indicated an O]igocene age; no Eocene
fonms were preeent. 'Betause it is 1mpossible at thts time to determine_the
-stratigraphic re]at1onsh1p between the exposures Ain K1ickitat- County -and

those e]sewhere -an age of Eocene to M1ocene s assumed.
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Columbia River Basalt Group and Related Sedimentary Interbeds*

The most extensive geologic units occufring iﬁ Klickitat County are the
basalts of the Columbia River Group. These basalts form the high, dark brown
to black c¢liffs along the side§ of the Columbia River gorge and other major
canyons in the area. The basalts underlie almost a]]iof the county and are

~the county's principal ground-water source. The total thickness of the ba-
salts is unknown, but exploratory drf]1ing in thé ﬁattlesnake Hills northeast
of the county terminated at a depth in excess of 10,000 feet without comple-
tely penetrating basalt. While the Columbia River Basalt group may not be
this thick 1in Klickitat County, the presence of increasingly younger flows
from west to east indicates substantial increase in thickness occurring with-
in the county; Maximum thickness may be on the order of several thousand

feet.

Age

The age of the Columbia River basalt was for some time subject to ques-
tion. Smith (1903) assigned a date of éar]y to middle Miécene based on stra-
tigraphic relationships in the Yakima Valley. Waters (1955) later reported
the occurrence of fresh-water mollusks in sediments interbedded in the upper
part of the basa1£ sequence to which an age ofl Pliocene was assigned.

Later work by Sheppard (1960) on diatoms from exposures north of Satus Pass

*In order to maintain stratigraphic continuity in this section, sedimentary
units interbedded with basalts of the Columbia River Group will be discussed
in their proper sequence. The sediments are not part of the Columbia River
Basalt Group and have been assigned by some to the Ellensburg Formation;
however, for reasons which will be discussed later, the Ellensburg Formation
des1gnat10n is not used in this report.
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indicated an age of early Pliocene, Recently, work by Berggren and.Van Couv-
ering (1974) has resulted in the re-establishment of the Miocene-P1iocene
Boundary as no older than 5.3 million years. As a result, potassium-argon
dates and pa]gpto1ogic data indicate that eruption of_phe entire Columbia
River Grouproccurred within the ﬁioceng (Swanson and pthers, in press).

The large number of individual units recognized within the Columbia Riv-
er Basalt Group and the importance of ‘this group to the .hydrology of the
county, necessitate a brief stratigraphic discussion of the Columbia River
Basalt Group and related interbedded sediments.  The nomenclature used for
the basa]é units s that proposed by Swanson and ptﬁers‘{in press}), and is

presented in Figure 14.

Grande Ronde Basé]t

7 The Grande .Ronde Bésalt is made'up of én undetermined number of flows
which, in sdme areas of ihe CoTumbia Plateau, totél several thousand feet in
thickness. Grande Ronde basalts are typically massive, dense, finely crys-
talline, and normally aphyric. Upoﬁ close exaMinatibn, howévér,. many Grande
Rondé f]ows:are found‘to Contajn microphenocrysts 6f,p1agi6c1ase and pyroxene
in varying amounts. InVestiQationg of major-e]emént chemistry'indicate that
the Grande Ronde Basait is significantly different from other basalts in the
 Columbia River Grouﬁ and warrant the establishment of a separate chemical
type (Wright and others, 1973).
| Because of fheir finely crystalline, h&iform nature, Grande Ronde flows
éommon]y gutcrop as massivé_flows 100 to 200 feet thick and are often charac-
terized by a c1ose,'hack1y Jointing pattern.  Weli-developed columnar joint-
ing in the colonnade 1slgenera1]y lacking. Thick’vésicu]af flow tops often

cap the massive flows.
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Surface exposure of the Grand Ronde Basalt is limited within Klickitat
County. Known exposures are restricted to the deeper parts of the Klicki-
tat River and Rock Creek canyons and to the exposed central parts of some
of the major anticlinal structures, particularly in the west and southwest
parts of the county. In spite of their limited surface exposure, Grande
Ronde basalts are 1ikely present in the subsurface throughout much of the

county.

Vantage Interbed

Directly overlying the Grande Ronde Basalt is a sedimentary interbed
which is correlative with the Vantage sandstone described by Mackin (1961).

Within Klickitat County the interbed exhibits considerable variation in com-

position. In the Rock Creek canyon it consists predominantly of well sorted,

fine-grained micaceous and tuffaceous sands (Figure 16). To the west in the

FIGIRE 16. Vantage interbed overlain by basalt of the Frenchman Springs Mem-
ber along Goldendale-Bickleton Road in Rock Creek Canyon, Klicki-
tat County, Washington.
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Klickitat River canyon it consists of a large basaltic boulders and cobbles
in a tuffaceous matrix.

Like most interbeds, the Vantage is easily eroded. Thus its known expo-
sures are limited, occurring mainly in road cuts or other recent excavations.
Known exposures of the Vantage interbed do not exceed 20 feet in thickness
and are limited to the Klickitat River, Rock Creek,. and Columbia River val-
leys. It is likely, however, 'that the interbed is exposed'in some of the:

major anticlinal structures elsewhere in the-couhty.

Wanapum Basalt

Flows from thelwanapum Basé]ﬁ are well exposed in Klickitat County, par-
ticularly jn the western and central two-thirds of the county. Wanapum flows
commonly “exhibit a greatef {1thologic vdriation than those- of the Grande
Ronde Basalt, and for this reason it is easier to define and trace individual
flows or groups of flows of the Wanapum Basalt. A brief description of the

units within the Wanapum Basalt is presented below.

Frenchman Springs Member: Resting directly upon the Yantage interbed and

lowermost in the Wanapum Basait is a group of flows named by Mackin (1961)
as the Frenchman Springs Member. Frenchman Springs flows are .character-
ized by fine crysta]]inity'and:a generally uneven distribution of plagioclase
phenocrysts. The variable distribution of phenocrysts is a characteristic of
Frenchman Springs flows, and lateral tracing of the flows reveals.consider-
able variation in phenocryst density over short distances. In addition to
their variable density, phenocrysts in the Frenéhman Springs basalts are
then clotted in Targe glomerocrysts. Within Klickitat County. the phyrié

nature of the Frenchman Springs Member appears to be restricted to the lower
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flows. In many areas within the county, the upper flows exhibit relatively
few phenocrysts and the uppermost flow is often aphyric.

Individual Frenchman Springs flows are generally thick and massive with
large, well-developed columns, particularly in the lower part of the member.
Individual flow thicknesses vary within the couhty but commonly exceed 100
feet.

Exposures of the Frenchman Springs flows occur over large areas of the
county.  Much of the basalt exposed in the- west and central parts of the
county, including many of the flows exposed in the Columbig River gorge, and

Klickitat River canyon is assigned to the Frenchman Springs Member.

Squaw Creek Interbed: Mackin (1961) described a diatomite bed that

overlies the Frenchman Springs Member and called it the Squaw Creek Diato-
mite. -Within Klickitat County no interbed was found. between the Frenchman
Springs and overiying Roza members. However, 1in the Roosevelt area, a dia-
tomite bed occurs between fhe Frenchman Spring;. and Priest Rapids members
which may be, in part, stratigraphically equivalent to the Squaw Creek inter-

bed.

Roza Member: Overlying the Frenchinan Springs Member 1is a distinctive
flow named the Roza Member by Mackin (1961). The Roza is a dense basalt of
medium crystallinity. which contains abundant plagioclase phenocrysts. Unlike
similarly appearing flows within the Frenchman Springs Member, the Rozé has a
remarkably wuniform distribution of phenocrysts throughout its entire extent.
In addition, the phenocrysts tend to be individually distributed rather than
as glomerocrysts typical of Frenchman Springs flows.

The Roza Member is Ir¢1ative1y thin, generally less than 100 feet in
thickness, and lacks good columnar jointing. The wunit 1is often highly
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fractured which fac111tates relatively. rap1d weathering. Because of its ten-

.dency to weather read11y, exposure of the Roza within the county is ‘poor.

The extent of the Roza within Klickitat County is not well known. It

appears that the flow is present over much of the county; however, evidence

suggests that it might not be preSent north and west of-the confluence of the
Klickitat and Little K11ck1tat r1vers.‘ The.Roza crops out freouently east of
the Little K]1ck1tat R1ver canyon and is found near the surface as far east
as Rock Creek canyon. East of the canyon, however, the presence of flows of

the Saddle Mountain Basalt indicate that, if’preeent, the Roza is buried at

" considerable depth. Examination of a section near Roosevelt reveals.no Roza

Member present, and it is quite possible that the flow may not be present’in

the Subsurface-over much of the eastern third of the county.

Qniney Interbed: An‘interbedf‘siﬁi1ar to onej'designated aénthe Quincy
diatomite by Mackin (1961) is present throughout most of Klickitat County as
tuffaceous sand and silt. - The 1nterbed rarely exceeds 5 feet in thickness
but often is assoc1ated w1th a substant1a1 p1110w pa]agon1te comp]ex formed

at the base of the over1y1ng flow (see Figure 1?} In the Roosevelt area a

'th1n d1atom1te bed (1-2 feet) is present between the Frenchman Springs and

Priest Rapids members and may be equivalent, in part, to the Qu1ncy interbed.

Priest Rapids Member: The uppermost sequence of flows included in the

wanapum Basalt 1is the Priest Rapids Member (Macrin 1961). Basalts of the
Pr1est Rap1ds Member are often d1st1nct1ve as they are commonly coarsely-cry-
sta111ne and often g]assy 1n appearance. In contrast to the under1y1nq Roza
Member Priest Rap1ds flows are common]y aphyr1c. Ind1v1dua1 f1ows are dense,
massive, and often exh1b1t we11 deve1oped columnar Jo1nt1ng In the type

section Mackin described four Priest Rapids flows with a combined thickness
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FIGURE 17. Contact of Priest Rapids and Roza members along State Highway 14
near Maryhill, Washington. Thick pillow-palagonite of Priest
Rapids flow overlies thin interbed and Roza Member.

of about 220 feet. However, within Klickitat County, never have more than
two flows been found and the total thickness ranges between 100 and 200 feet.

Exposures of the Priest Rapids Member are generally limited to the cen-
tral Columbia gorge and to local areas in the central part of the county.
Exposures of Priest Rapids flows are common in the Klickitat, Rock Creek, and

Columbia River valleys.

Mabton Interbed: In the southerwestern part of the Columbia Plateau,

the Wanapum and Saddle Mountain basalts are separated by a substantial tuffa-
ceous interbed named, by Laval (1956), as the Mabton interbed. In most areas

the interbed consists of tuffaceous sands and silts and massive tuffs. In the
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extreme east and southeastern part of the county the interbed becomes more
of a cross-laminated sandstone with associated small pebbles of andesite.

In the eastern end of the county the Mabton interbed ranges from 30 to
50 feet in thickness, although subsurface information suggests that substan-
tial thinning of the unit may occur to the north and west. The Mabton inter-
bed is present mainly in-the subsurface with surface exposures occurring only
where erosion has cut sufficient1y-deep into the stratigraphic section. In
many of the canyons south and east of Bicktetqn the ‘Mabton is easily recog-

nized as a prominent bench in the otherwise near-vertical canyon wall.

~ Saddle Mountains Basalt
Aboee the hanahum Basalt is a gredp of flows recogniied as the final
outpourjng -of Co]umb1a River f1ssure erupt1ons 'These flows, Vpreviousiy
referredfto as the upper Yak1ma basa1t have been cal]ed the Saddle Mountains
Basalt by Swanson and others (1n press) Flows of the Sadd1e Mountains Ba-
salt are genera11y more ]1m1ted 1n extent than those of the Wanapum or Grande
-Ronde basalts and are centered in and around the Pasco Bas1n. Several of the

Saddle Mounta1n5-f1ows occur in eastern Klickitat County.

Umatilla Member: Overlying the Mabton interbed in most of the eastern

third of Xlickitat County is a very dense, massive basalt named the Umatilla
Member (Laval, 'i956). @Laval included the Umatiila within the Priest Rapids
Member; hoﬁever; Sehmincke'(1964) later separated the f]ow based upon its
phys1ca1 character1st1cs and areal distribution.‘ The Umat111a is commonly
a mass1ve, very f1ne1y crysta111ne “black basalt conta1n1ng no- phenderysts.
Th f1ow norma]ty exh1b1ts poorly def1ned columnar 301nt1nq and in many

areas, has a th1ck ves1cu1ated top _ The dense un1form nature of the Umatil-

la makes- 1t more res1stant to weather1ng than most f1ows and it often forms
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a sﬁbstaﬁtial part of many of the steep canyon walls in eastern Klickitat
County. .

Exposures of the Umatilla Member are generally restricted to canyon
walls in the area south and east of Bickleton. In these areas the thickness
of the unit approaches 200 feet. In some areas, the Umati11a appears to
consist of two separate flows while in others only one thick flow is evident.

Unlike most flows in the Columbia River Basalt Group the Umatilla Member
is usually easily recognized in borehole geophysical logs. Crosby and others
(1972) recognized that the Umatilia flow characteristically exhibited a high
natura) gamma response which facilitated the flow's identification in geo-
physical logs. The ability to identify the Umatilla Member in the subsurface
greatly fécilitates delineation of its areal extent within the countj. In-
terpretation of borehole geophysical 1logs and surface exposures indicates
that the'Umatilla ﬂember under]ies much of eastern Klickitat County but pin-
ches out between C]eveland épd Rock Creek canyon to the west, Tﬁe strati-
graphic sectibn at Rock Creek lacks evidence of the Umatilla Member but expo-
sures of thé flow do -occur in Spfing Creek canyon approximately 8 mf1es to
the east. The southern extent of the Umatilla flow appears to coincide gen-
- erally with the axis of the Swale Creek syncline. The flow has been traced
south along Pine Creek canyon to a poiht near the center of Section 8, T. 4
N., R.' 21 E., where it can be seen to pinch out. South of fhis location, in

the Roosevelt area, the Umatilla Member is not present. .

Selah Interbed: Overlying the Umati]fa_Member is a tuffaceous interbed
which Schmincke (1964) has called the Selah. The term Selah has a somewhat
confused history because Mackin (1961) used it to'incldde all intefbeds be-

tween the Roza and Pomona members.  Schmincke suggested restricting the term
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to the interbed above the Umatilla (when the Umatilla is present} and above
the Priest_Rapids Member when the'UmatiTTa'{é not present.‘ This, -however,
creates some confusion with the underlying Mabton -interbed. . In'this report
the terms Mabton and Selah will be used to define the interbeds surrounding
the Umatilla Member. _ When the5Umatilla is not present, the ‘interval will be
referred to as the Mabton-Selah 1nterbed.

The Selah is generally a s11ty tuff, bleached white-to-tan; however,
“Schmincke (1964) reports a vitric tuff to be-present in some.areas. - Within.
the county the Selah is present as a thin interval on top of the -Umatilla_
Member. The interbed ranges from 5 to 15 feet in thickness, generally thick-
-en1ng slightly toward the south. 'Inithe Roosevelt area -where the Umatiila
Member is not present the Mabton- Selah 1nterbed reaches a th1ckness of near-
Ty 200 feet - A much th1nner Mabton Selah 1s present between the Pomona and

Priest Rapids Members in the Ly]e area of western Kl1ck1tat County.

Pomona Member: ' Overlying--the Selah or Mabton-Selah interbed is a dis-

tinctive basalt f1ow‘named the Pomona by Schmincke (1964). The fiow was ori- .
ginally named the Wenas basa1tﬁby- Smith (1903), - -but the term waS*abandoned
because of considerable confusion which developed from later work.
| The Pomona Member is’a dense finély-crystalline basalt with ﬁabundant,
uniformly distributed'p]agioc1ase microphenocrysts; The microphenocrysts are
'genera11y 1 to 2 mm 1n size and are often found in g1omerporphyr1t1c clust-
ers. Because of its unlque appearance the Pomona s often read11y recogn1zed'
in the field. . ; - - o 7

The Pomona commonly exh1b1ts smal],l,we11 developed co]umns at least 1n_
* part of the ftow. In some areas the columns of the Pomona exh1b1t a d15t1nc-

tive undulating appearance that_can be quite str1k1ng. 0ccas1ona11y co1umns
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will be broken by evenly-spaced horizontal jointing which produces an abun-
dance of po]ygona] blocks. Total thickness of the Pomona Member normally
exceeds 100 feet, and information from geophysical logs inaicates that it
may approach 200 feet in some areas.

Exposure of the Pomona Member 1is relatively common in the eastern part
of Klickitat County as the flow forms the gently dipping, undissected surface
from Harrison Creek east to the Spring Creek anyon-Sand Hi11 area. While
occurrence of the Pomona is generally restricted to the area east of Rock
Creek, it also appears in the Columbia River gorge along the southern edge of
the county. Exposures within the gorge occur as far west as Lyle where

Schmincke {1964) measured a section of Pomona totalling 100 feet.

Rattiesnake Ridge Interbed: Overlying the Pomona Member is the Rattle-

snake Ridge interbed (Schmincke, 1967). Rattlesnake Ridge sediments are pre-
dominantly tuffaceous with some micaceous sands and sitts. The interbed is
exposed in the county only whece erosion or excavation has cut away the over-
lying Elephant Mountain basalt. The interbed is generally 20 to 50 feet
thick. .The Rattlesnake Ridge is commonly restricted fo the Alderdale, 0Oead
Canyon and Glade Creek areas in the extreme eastern part'of the county; how-
ever, isolated exposures of the interbed have been found in the upper reaches

of Squaw Creek canyon west of Cleveland (Figure 18).

Elephant Mountain Member: The youngest basalt of the Columbia River

Group exposed in Klickitat Cdunty is the Elephant Mountain Member. Original-
1y two flows, the Elephant Mountain and the Ward Gap,.were defined by Schmin-
cke; however, Swanson and Wright (1976§ later showed the two to be identica)
in composition and thus the term Ward Gap was dropped. The Elephant Mountain

member is fiﬁe1y crystalline énd sparsely ‘porphyritic. In general, the’
48




Geology

FIGURE 18. Elephant Mountain Member overlying Rattlesnake Ridge interbed
along Goldendale-Bickleton Road, west of Cleveland, Washington.

phenocrysts are plagioclase with lesser amounts of pyroxene and phenocrysts
increase in number near the bottom of the flow. The Elephant Mountain Mem-
ber is relatively thin, generally less than 50 feet, and exhibits poorly dev-
eloped columnar jointing. Associated with the columnar jointing are abundant
cross fractures which give the flow a hackled appearance similar to that of
many Grande Ronde flows. The fractures allow the flow to weather to rubble
of roughly equidimensional angular blocks.

Exposure of the Elephant Mountain Member is generally restricted to the
extreme eastern end of the county where it is at, or near, the surface in
many areas. Because of its proximity to the existing topographic surface, it
is questionable whether a complete section of the Elephant Mountain is pres-
ent in the county. Isolated exposures of the Elephant Mountain Member also

occur in Squaw Creek canyon, west of Cleveland (Figure 18).
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Tertiary-Quaternary Sediments

Occurringlfn many —areas of the county are sequen;es of sediments which
vary 1n-thieknesa and compoeitién and which overlie the basalfs of the Colum-
bia River.Group. The sediments are-normai]y pdor1} inddrated and qaite sus- -
ceptib1e'to weathering; thus, their occurrence is restricted to topographi-
cally 1ow'area§ or to areas where younger volcanics form a protective cap.
Because of the1r h1gh1y var1ab1e nature fhe Sediments have been the source
of many prob]ems in the strat1graphy and geo1og1c nomenclature of south-cen-

tral Washington.

Distribution .and Deséription

Sediments occupying a similar stratigraphic position occur in several
areas within7K1ickitat County. - - In the G01deada1e area and Little Kfickitatl
River drainage,. the sediments are poor]y'indurated, meta-quartzite-bearing
conglomerates, graﬁé]s, .and micaceous sands and silts. :The sediments . are
usually eooriy sorted and, a]tﬁough-heta-quartzite accounts for 50-60% compo- -
sition, andesites and basalts are also preeent fn much 1esser amounts (Shep-
pard, 1960)"' The matrix material is normally micaceous sand and silt; how-
ever,- in a few areas, the matrix is h1gh1y tuffaceous.’ The.sed1ments are
quite not1ceab1e in outcrOp because of their bright brown to reddish’ brown
coTor, dhe apparent1y to secondary ferrug1nous sta1n1ng,- and.because when
preéent,;the meta-quartzite“pebb1es’litter the'immediate area.

Thickness of.this sedimentary unit in the Go]denda1e area .varies consi-
derably. In some places, younger basalts can be found to over]we basa1ts of
the Co]umbiai'RiverZGroup WTth little or no sed1ment present, - In. other
places, exposures’of 50-to 100 feet .are: common- and dr1111ng 1nformat1on indi- -

cates that thicknesses may-reachVZOO-feet or more. .
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Because of the poorly indurated nature of these sediments, exposure in
the Gojdenda1e area islgenerally'frestritted to 1ocations_ where erosion or
: construction‘-has cut through the protective cao of younQer-vo1canics1' Gooo
exposuresﬁof these seoiments are found along U. S. Highway 97 between:Go1den-
da1e“and’§atUS Pass}'" Dri]itng infonmation'and_expOSUre of stmilar sediments
’a1ong'the Go]dendaTe-G1enwood roaq sugoeSt that the sediments may be present
beneath the younger vo]canios over'nuch”ofitheiarea north and uest of Golden-
dale,’ | . ' . : | |

Expoeures ,of'simi]ar])—appearing"deposits are 'present. eastward'dfrom
Go]denda1e to the BiCkleton area. ” East of Rock Creek the" sedlments are no-
where. over1a1n by younger volcanics and they appear to contain substant1a11y
greater percentages of basaltic and andes1t1c material. Mapp1ng of these
sed1mentary depos1ts ‘between Blck1eton and Rock Creek revealed abundant meta-
: quartzite pebbles with reTatively 1itt1e fine matrix material. This suggests
" that erosion-has - removed the finer fraction and that'the‘exposures represent
a 1ag concentrate or even-redeposition. Therefore depos1ts in the Bickleton.
area may not be direct corre]at1ves wWith those in the Go]denda1e area.

South of Goldendale, " in the Swa]e‘Creek valley, similar sediments. are
exposed.-'Here, the*sediments occupy a shallow synclinal-basin and are gener-
ally not overlain by }ounger volcanics. ' However,. in the southeast ouarter '
" of Settion 28; -T.-3 N., R. 15 E., a small tongue of younger ‘volcanics from
Haystack Butte appears_to overlie the sediments. In the Swale Creek sedi- :
ments meta-quartzite gravels are 1nterbedded with tuffs and tuffaceous and
micaceous sands (Figure 19). Th1s arrangement suggests that the quartz1te '
pebbles in the dep051ts may have been reworked to some degree._- Total th1ck-__

K

ness of the depos1ts '1n the Swa1e Creek va!]ey 1s unknown but a few we1ls‘

dr1lled RIE the sed1ments penetrate th1cknesses in -excess of 200 feet.
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FIGURE 19. Tertiary-Quaternary sediments in Swale Creek valley, west of War-
wick, Washington.

West and south of the Goldendale-Centerville area sedimentary deposits
occupying a similar stratigraphic position have been called part of the
Dalles Formation. In these areas the sediments contain few quartzite pebbles
and are mainly volcaniclastics, predominantly basalt and andesite pebbles in
a tuffaceous matrix. In some areas a welded tuff is present. Thickness of
the Dalles Formation north of the Columbia River rarely exceeds 100 feet;
however, exposures south of the river approach 1800 feet in thickness (New-

comb, 1969).

Age and Stratigraphic Nomenclature

Age, stratigraphic relationship, and nomenclature of these sedimentary
deposits in the county pose some questions. The similarity of the sediments

exposed in the Goldendale area with those of the Yakima area led Waters
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(1955), and later Sheppard (1960), and Luzier (1969), to assign them to the
- E1lensburg Formation. Newcomb (1969) assigned sediments of a similar strati-
graphic position in the southwestern part of the county te the Dalles Form-
ation, based upon their lithologic similarity with the Dalles Formation south
of the Columbia River. The sediments in Swale Creek valley appear to occupy
a s1m11ar strat1graph1c pos1t1on, but both.Luzier and Newcomb were-re]uctant
to assign them to either the E11ensburg or the Dalles fonmatlons. Further-
more, . exposures ‘have been found in wh1ch sed1ments containing metaquartzite
pebbles are found between f1ows of younger vo]can1cs. |
Because of the_ confus1ng strat1graph1c relat1onships and the existence
of at 1east two we]] estab11shed geologic names, no effort is made in this
report to redef1ne ages or names of these disparate sedimentar} deposits.
Instead, the_tenn Tert1ary-Quaternary sediments is used to includen all ot-
these depdstts. | | o
The uncerta1nty associated with the strat1graph1c relat1onsh1ps of these -
sed1mentary depos1ts also poses prob1ems for determ1nat1on of age. Newcomb
(1966) suggested an age of early- to middle-Piiocene for the Da]]es Fenhation,
and this age would seem plaus1b1e for areas where the sediments can be seen
) to conformably over11e the Co]umbla River basa]t. In areas where an uncon-
formabTe re1at1onsh1p ex1sts and where sediments are 1nterbedded w1th1n flows
of younger vo1can1cs a much more recent aqge is suggested Thus, a genera1
age - range of P11ocene to Recent is used herein to include all units mapped

as Tertiary- Quaternary sed1ments.

Tertiary-Quaternary Volcanics

 Extending over much of the western half of Klickitat County is a se-

quence of volcanics younger than the Columbia River Basalt Group. - These
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volcanics are highly variable in composition and distribution, and the stra-
tigraphic relationship of 1dindividual units is not well known. In general,
the volcanics consist of two groubs: one is predominantly olivine basalt and

the other includes rhyolites, dacites, and andesites.

Olivfne Basalt

The  younger olivine basalts are, 1in most éases, easily distinguished
from the basalts of the Columbia River Group. In contrast to the uniform,
dark, generally aphyric flows of the Columbia River Group, the younger oli-
vine basalts commonly appear as.thin gray flows, often highly phyric. Flow
thickness is generally 15-26 feet, but ranges from as little as 5 feet to as
much as 50 feet. The basalts are generally holocrystalline and are commonly
coarse-grained.  Sheppard (}960) noticed that two distinctive textural type;
were discernible in the field. One {s typified by an fntergranu1ar texture
and is finely-crystalline. The other is charapterized by a well-developed
diktytaxitic texture. Bothltextura] types are Icommonly phyric and contain
abundant olivine andlplagioc1ase phenocrysts. Sheppard reports that the type
characterized by diktytaxitic texture commonly exhibits flow alignment of
plagioclase phenocrysts. Olivine pﬁenocrysts in bbth types are commonly
altered to iddingsite. Comparison of major-element chemistry of the olivine
basa]ts and basalts of the Columbia River Grpup reveal distinct differences
(see Tab]e 1). The younger olivine basalts are characterized by higher
aluminum and a lower iron and phosphorous content than the Columbia River

types.

Other Yolcanics

Occurring less frequéntly than the olivine basalt, the dacite,_ﬁhyo]ite,
and andesite flows are limited in areal extent. The dacites are commonly
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pale tan, - purpltish-tan to gray and contain phenocrysts of plagioclase, oli-

vine, . and hornblende. The rhyolites generally exhibit flow banding with

a]tekn;ting ‘light and dark pale bands. The rhyolites -are porphyritic but.
generally contain less than 3 percent'phénocrysts-(Sheppard, 1960), normally,
plagioclase. Quartz, magnetite, and zircon are also present. Sheppard (1960)

also fepbrts rare inclusions of basalts of the -Columbia River Group -and
younger o1iVine'basa1ts—in'yhe rhyolite"flows.-

.In addition to the dacites and rhyolites, ' several andesite. flows have
been recognized by Sheppard (1960, 1964, 1967}. --The.éndesites,are commonly
1ight gray with flow-aligned phenocryﬁts of plagioclase and hypersthene,
Thiéknéss of the flows is generally less than 100 feet. However, Sheppard
(1967) reports an andesite flow in the upper Klickitat River canyon that is-

{n excess of 350 feet thick. .

Occurréhcéff

Piates IV and ¥ show the distribution of the'younger volcanics in Klick-
itat County. As can be seen, the volcanics are génera11y-restricted to the
northern and western parts of the county. The vo]cénics form part of’ the
Simcoe Mountains, north of Goldéndaie, as well as King Moﬁntain and Camas’.
Prairie near Glernwood. Inlthe Goldendale area, the-Little Klickitat Riyer
appears to mark the southern bﬁundary of the younger volcanics except for
local voicanic centers at Lorena and Haystack'Buptes and some exposures south
of the Little Klickitat-Klickitat River conf]uen;e. No exposure of younger
volcanics have been fodnd east of Rock Creek. Most of.the area shown as Ter-
tiary-Quaternary volcanics is younger olivine basalt; however, some dacites,

rhyolites, and andesites are also present.
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In general, individual flows are of limited extent. Sheppard reports
flows extending as much as 14 miles; however, most appear to be much more re-
stricted. Many flows occur as channel fillings in the larger canyons and in
smaller drainages. Figure 20 illustrates this channel filling on a limited
scale in which younger volcanics cut into a Priest Rapids flow. 0f two
younger basalt flows which are present here, one is entirely restricted to
the channel. In addition, both the Klickitat and White Salmon River canyons
are partially filled with younger volcanics. These valley-filling flows
clearly indicate that the major drainages were well established by the time

of the extrusion of the younger basalts.

FIGURE 20. Younger olivine basalt filling channel cut into Tertiary-Quater-
nary sediments and weathered Priest Rapids Member along U. S.
Highway 97, north of Goldendale, Washington.
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Age

The age of the younger volcanics is not well known. Stratigraphic rela-
tionships indicate that the volcanics are younger than Wanapum Basalt and at
least the Pomona Member of the Saddle Mountains Basalt. Potassium argon dates
obtained by Shannon and Wilson, Inc. (1973), on the younger volcanics indi-
cate absolute dates from 4.5 to 0.03 mitlion years. These dates and the
overall stratigraphic relationships would indicate an agé span of Pliocene to
Recent. Work by Sheppard (1960, 1964), Hammond (1973}, and Shannon and Wil-

son seem to indicate a general decrease in age of the younger volcanics from

east to west.

Unconsolidated Deposits

In many areas of the county, bedrock is overlain by unconsolidated sedi-
mentary deposits. In most places these deposits consist of gravels, sands,
and silts of glacial and/or glaciofluvial origin. While most occurrences of
these deposits are restricted to the Columbia River gorge, deposits also
occur in the Camas Prairie area and in the eastern part of the county.

Unconsolidated deposits near the eastern margin of Klickitat County con-
sist mainly of slack-water silts and occasional gravel deposits related to
glacial flooding. The slack-water silts were apparently deposited up to an
elevation of 100 feet in the eastern half of the county and isolated deposits
of these silts persist in protected back-water areas of the canyons. In addi-
tion to the slack-water silts, ice-rafted erratics of granite and metaguart-
zite can also be found.

Unconsolidated gravels, sands and silts are present at many localities

in the Columbia River gorge. Most of these deposits are of limited areal
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extent, and thicknesses seldom exceed 50 feet. In several places between
Lyle and Bingen the sediments were quarried for road building and dam con-
struction in the gorge. In both the Columbia River gorge and the eastern
part of the county these sediments are.of limited extent and distribution.
In the Camas Prairie area the unconsolidated sediments are much more exten-
sive, and Cline (1976) reports that thicknesses near the southwestern end of
the prairie exceed 160 feet. Because of their thickness and extent, the un-
consolidated sediments in the Camas Prairie area are an important ground-
water source.

With the exception of the Camas Prairie area, the unconsolidated sedi-
ments are highly variable in occurrence and relatively unimportant to the
county's water resources. For these reasons their distribution is not shown
on Plates IV and V; however, the section on ground-water occurrence contains

a discussion of their importance to the Camas Prairie area.

Structure

Introduction

The relationship of geoclogic structure to water distribution and occur-
rence has long been recognized. Newcomb (1961) illustrated the importance
of this relationship for basalt aquifers and suggested that faults and folds
within the basalts can act as either barriers or conduits for the movement of
ground water. It is evident, therefore, that any analysis of water resource
distribution would not be complete without an understanding of the principal
geologic structure of the stud} area.

Geologic mapping was necessarily of a reconnaissance nature, particular-

ly in the western third of the county where vegetative cover limits outcrop
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and obscures structural relationships. Special attention was given to the
Goldendale-Centerville area because of the relatively high ground-water use
in that area. Field mapping revealed that in most of the county, orientation
of the major structures 1is in one of two dominant directional groups. One
group has a predominaht east-west trend, while the other group is oriented
northwest-southeast. Major structural features are shown on Plates IV and V,
cross sections are presented in Plate VI, and a discussion of the two general

groups follows.

East-West Structures

The nofthern and southern boundaries of Klickitat County are generally
defined by major anticlinal structures. The Horse Heaven anticline to the
north and the Columbia Hills anticline to the south, form topographically
prominent ridges which extend along much of the county's margin. The Horse
Heaven anticline forms a 1linear ridge, the crest of which 1is the southern
boundary of the Yakima Indian Reservation. The fold is broad and asymmetri-
cal, with the steeper flank to the north, The southern flank of the anti-

cline forms a gently sloping dip surface which underlies much of the county.
The western part of the anticline first appears in a northeast-southwest
trending ridge which begins near Gilmer Flat and extends along the south side
of Camas Prairie. Just east of the intersection of the Klickitat River and
the anticlinal axis, the strike of the structure becomes more easterly with
the anticlinal crest creating much of the relief of the Simcoe Mountains
north of Goldendale. East of the Satus Pass area the structure plunges to
the east and near Bickleton the primary axial element dies out. However,
north of this plunging axis another anticlinal axis develops and carries to

the northeast out of Klickitat County. This new anticlinal axis forms the
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extension of the Horse Heaven anticline east of Klickitat County. The two
axes are separated by a synclinal valley, north of Bickleton, in which Pine
Creek flows.

To the south, the Columbia Hills anticline follows much the same trend
as the Horse Heaven structure. The westernmost exposure of the Columbia
Hills anticline within the county is on the north side of the Columbia River
gorge near Lyle. The anticline is breached by the Columbia River here, where
it was originally recognized and named the Ortly anticline by Williams in
1916 (see Figure 21). To the northeast the trend of the anticline becomes
more easterly and parallels the Columbia River valley. Like the Horse Heaven
structure to the north, parts of the Columbia Hills anticline appear to
die out but are replaced by similar-trending structures in the area east of
Rock Creek. The eastern continuation of this structural trend has been called

the Alder Ridge anticline by Newcomb (1971).

FIGURE 21. Columbia Hills anticline near Lyle, Washington.
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The Columbia Hills anticline is much steeper than the Horse Heaven
structure, particularly on its south flank south of Goldendale. The steep-
ness of this southern flank led Hodge (1931) to suggest faulting rather than
folding as the cause of the Columbia Hills. However, subsequent work (New-
comb, 1969) has shown it to be primarily a folded structure although there
is probably substantial faulting associated with it.

Lying between the Columbia Hills and Horse Heaven anticlines is the
Swale Creek syncline. The syncline is asymmetrical with its axis located at
the base of the steeply-dipping north flank of the Columbia Hills anticline.
South of Centerville the synclinal axis forms a natural trough in which Swale
Creek flows. The syncline parallels the Columbia Hills structure, and near
the dintersection with Rock Creek the synclinal axis is offset in a manner
similar to the Columbia Hills anticline.

Throughout much of the county there are smaller structures with trends
and character similar to the major east-west structures. Between the Swale
Creek and Little Klickitat River valleys is a broad, flat anticline to which
Luzier applied the name Horseshoe Bend anticiine. The structure is apparent
Afor only a few miles and it plunges out to the northeast near the southwest
corner of Goldendale. A shallow syncline parallels the anticline to the
north. Similarly, between Bickleton and Cleveland in the eastern part of
the county, a small anticline is present which parallels the Horse Heaven
structure to the north. This small anticline appears to plunge beneath the
surface at the edge of the town of Bickleton. The presence of these smaller
structures is not particularly surprising as the major stresses that resulted
in the formation of the Horse Heaven Hills and Columbia Hills 1ikely produced

many smaller, similar-trending features throughout the county.
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Near the west end of the county, deformation becomes more severe and the
presence of these minor structures is more apparent. In the southwest por-
tion of the county several folds are present, the strike of which parallels
the strike of the western extension of the Horse Heaven and Columbia Hills
anticlines. These structures include the Bingen anticline, the Mosier syn-
cline and an unnamed syncline which is occupied by Rattlesnake Creek, east
of Husum. Like similar structures to the east, the folds appear to plunge

and disappear to the northeast, west of the Klickitat River canyon.

Northwest-Southeast Structure

Superimposed upon the major east-west structures in the county are a
series of northwest-southeast trending folds which seem to occur with regu-
larity throughout the central part of the county. These structures were
first reported by Sheppard {1960), who noticed that several of the Simcoe
Mountain volcanic centers appeared to line up along northwest-southeast
lineations. Associated with these 1lineations are a series of discriminate
topographic protrusions which appear as small rounded domes on the gently
dipping surface near the axis of the Swale Creek syncline. Although the
domes appear to be isolated, they tend to occur along linear trends sugges-
tive of some measure of integration. The domed features are most noticeable
in the Columbia River basalt but also occur in the younger volcanics, gener-
ally near their southern margin.  Sheppard (1960} attributed the structures
to faulting and suggested that the topographically positive features associa-
ted with the lineations might be due to lava doming. Newcomb (1969) and
Luzier (1969) later mapped several of these features and displayed them gen-

erally as inferred strikeslip faults.
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In an effort to better deffne these features, flow-by-flow mapping was
done in the Goldendale-Centerville area. The specific basalt flows involved
are the uppermost Frenchman Springs, the Roza, and the Priest Rapids members.
Mapping revealed that the central part of these domed structures was French-
man Springs basalt aﬁd that the center was surrounded by progressively young-
er flows. In areas along the lineation where no topographic variation exis-
ted, the surface flow, generally Roza or Priest Rapids, was found to extend
uninterrupted across the projected trend of the lineation. With a single
exception, no direct evidence of faulting was found. The exception is in a
small quarry in the NW 1/4 of Section 31, T. 4 N., R. 16 E, near the base
of one of these domal features, locally referred to as Snipes Butte. In the
quarry wall a 2-foot wide gouge z0me is present. The zone cuts the uppermost
Frenchman Springs flow but no evidence of vertical offset could be found.
The lack of discernible offset and the size of the fault zone suggest that it
may be a minor fault of a release nature associated with folding of the
butte. Mapping in the area of Warwick, for which the Warwick fault {Newcomb,
1969) -is named, produced no direct evidence of faﬁlting; however, the topo-
graphic prominences strongly indicate folding. Study of the Goldendale
fault (Luzier, 1969) resulted in a similar conciusion. Accordingly, the
structures are shown as folds on Plates IV and V. Because the structures
appear to exhibit a degree of linearity, the small domes are connected with
a dashed line to indicate the general trend of the lineament.

The presence of linear trends of small disparate folds is not restricted
to the immediate Goldendale area. East of Goldendale topographically promi-
nent Luna Butte appears to be on a similar line of such features. East of
Rock Creek a similar lineament connects a series of topographically prominent

buttes which includes Quartz and Harrison buttes. Regional mapping {Shannon
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& Wilson, Inc., 1973) suggests that lineament may extend south across the
Columbia River into Oregon where it is known as the Arlington-Shuttler Butte
Tineament. East of this lineament, similar features do not appear to be
present and the gently-dipping south 1imb of the Horse Heaven anticline does
not show secondary structures with a northwest-southeast lineation. West of
the Klickitat River, similar folded Tineations are not apparent. However, the
area is heavily forested and topographically rugged so such features are less
likely to be apparent. Sheppard (1967) did infer the presence of several
faults associated with stream drainages near Husum which have a similar

northwesterly trend.

Age of Deformation

The actual age and relationship of structural deformation in this area
are not well known. Basalts of the Columbia River Group appear to be folded
in the major east-west structures and are unconformably overlain by the
younger volcanics. This relationship would suggest that the major folding
must have taken place in the interim. Absolute dates for the younger volcan-
ics, obtained by Shannon and Wilson, Inc. (1973), range from 4.0 to 0.03 mil-
lion years, which would suggest that the major east-west folds may have dev-
etoped in the Pliocene. Whether the northwest-southeast structures developed
at the same time is not known; however, the younger volcanics are implicated
in the folding in at least two places and there is evidence which indicates
the structures may have been involved in two separate stages of folding.
THese data suggest that development of the northwest-southeast structure may
have been contemporaneous with the east-west ones and that further folding
of these northwest-southeast structures took place after the extrusion of the

younger volcanics.

64



Geology

Geologic History

From the relationship of geologic units within Klickitat County and in-
formation about similar units from other areas of Washington and Oregon, a
general geologic history can be inferred.

The geologic record prior to Tertiary time is unknown. However, the
presence of Eocene volcaniclastics along the western edge of the county and
in the Cascade Mountains indicates abundant extrusion of volcanics during the
early Tertiary. The nature of the extrusive material indicates that it was
deposited under water, probably in inland lakes.

| Following this early Cascade volcanism, fissure eruhtions occurred in
the Columbia Plateau area and great volumes of basalt of the Columbia River
Group were extruded over much of what is now eastern Washington and Oregon.
During the later stages of Columbia River basalt extrusion, some structural
deformation and increased Céscade volcanic activity are evidenced in the
areal restriction of the 1later basalt flows and the increase in interbedded
tuffaceous sediments.

As the Columbia River volcanism decreased, Cascade vo]canism_apparently
increased and a large amount of pyroclastic debris was distributed eastward
and southward from the Cascades. Toward the end of this renewed Cascade vol-
canism much of the major structural deformation was apparently beginning,
which ultimately resulted in formation of many of the east-west structures
east of the Cascades and some of the northwest-southwest structures. Contem-
poraneously with this deformation, streams began to establish their present
drainage patterns.

Following the major period of deformation, renewed volcanism covered

parts of the county with younger basalts and andesites, culminating in
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the extrusion of the recent Mt. Adams volcanics. Concomitant with Simcoe
Mountain and recent volcanism, renewed structural deformation along a north-

west-southwest orientation was also developed.
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Introduction

Although a discussion of surface water resources normally includes
standing bodies of water, the virtual absence of lakes and man-made reser-
voirs within Klickitat County limits consideration to rivers and streams.

Discussion of surface waters is divided into three ma jor sections.
First a brief overview of the county's surface water is presented, followed
by a presentation of relevent data. Finally, the data are discussed for each

of the major drainage basins.

General Characterjstics

Like its climate, the couhty's surface-water resources exhibit consider-
able variation from east to west. These variations facilitate categorizing
the major streams into three general types. Streams in the eastern half of
the county are intermittent. When flowing, these streams normally display
low daily discharges, but discharges nay vary over several orders of magni-
tude for a Timited duration. Discharge variation is a function of the high
runoff potential of the land surface in the drainage basins. The variation
produces flashy streams characteristic of an arid or semiarid climate.
Streams of this type derive from direct runoff and flow only during high-pre-
cipitation months.

A second type of stream present in Klickitat County 1is the perennial
stream. This type commonly has a very low discharge throughout the year but
annual discharge variation is less dramatic than that of the first type. The

stream source is also direct runoff; however, some of the precipitation s
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retained in the form of snuwpack which produces a more gradual release during
spring and early sumner. Differences between peak runoff and low flow are
more gradational than in streams of the first category, indicating a substan-
tial contribution from bank and basin storage. Streams in the central part
of the county, particularly the Little Klickitat River, are streams of this
type.

Streams in the western part are representative of a third stream type.
This type is characterized by streams having little discharge fluctuation
throughout the year and having a higher ratio of discharge to drainage area
than either of the other two types. Streams of this type are fed by direct
runoff; however, nuch of the precipitation is captured in the form of snow at
higher elevations, and gradual melting coupled with ground-water discharge
sustains a relatively high flow throughout the year. Streams of the third
type are, of course, most desirable as irrigation sources because of their

sustained flow through the low-precipitation months.

Basic Stream Flow Data

Most of the quantitative information on surface-water resources is in
the form of stream discharge measurements. The measurements provide a mea-
sure of the flow of a stream past a given point. Within Klickitat County,
three types of stream measurements have been made. The most complete data
are acquired with a continuously recording gaging station. At such a sta-
tion, discharge information is recorded continually {(generally graphically)
providing an uninterrupted record of the stream flow. Because the discharge
of a stream varies continually, the daily discharge is normally presented as
the mean for a given 24-hour period. Evaluation and presentation of gaging
station information in this report is based on mean daily discharge unless

otherwise noted.
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Uther types of stream measurement inciude miscellaneous discharge nea-
surements and crest-stage lieasurements. Miscellaneous measurements are in-
stantaneous measurements made by field personnel at selected locations on
streams.  These measurements provide instantaneous discharge values and fur-
nish flow information on streams tacking continuous recording stations or at
ungaged locations on gaged streams. Crest-stage measurements record the max-
imum discharge of a stream during selected time periods through the mechan-
ism of a high water nark on a calibrated gage. Crest-stage measurements pro-
vide only a maximuni discharge value.

ATl streamflow information used in this report was collected by the
U. S. Geological Survey as part of a program to obtain information on the
nation's surface-water supplies. Crest-stage and miscellaneous discharge
measurements made within the county and in the upper Klickitat River basin
are presented in  Appendix A. Locations of the recording sites are shown on

Plates I, II, and III.

Bar vhart of Streaw Gaging Stations

fhe period of record for all stations within Klickitat County and in the
upper Klickitat River basin, for which continuous discharge records are
available, is presented in Figure 22. Included in Figure 22 are the U. S.
Geological Survey location numbers for each gaging station. The lccation
numbers provide an abbreviated method of reference to a specific gaging sta-
tion and are used to identify each station on Plates I, I, and III.

Figure 22 indicates that mosf gaging stations in the western half of the
county have been operated in the White Salmon and Klickitat River drainages.
For most of these stations, the period of operation was relatively short.

The longest continuous record appears to have been nmade on the hlickitat
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GAGING STATION NAME US.G.S5. INDEX PERIOD OF RECORD
Q [
NUMBER 8 o ¢ 8 2 3 § ®
@ o o 2 o @ o ®

ALDER CREEK BASIN

Aldor Croeh ot Alderdals 14034350 |

ROCK CREEK BASIM

Rock Craek nsar Goldondulle 14036500 I

Rock Creck near Roosevelt 14036600

KLICKITAT RIVER BASIN

Kiickitat River above PgaarlCraok near Glonwood 14106000

Pear! Creek nesor Glenwood 14106500 2

Klickitat River' above West Fork near Glenwood 1416 7000

Swamp Crask near Glonwood 14107500 ]

West Fork Kllckitat River near Glonwood 14108000 _F

Cunninghom Creeh near Glenwoed 14108500 B

Big Muddy Cresk near Glenwood 14109000 m <—{

Cougar Craek near Glenwood 14109500 n

Klickitat River near Glonwood 1411 0000

Indian Ford Springs no. | near Glenwood 14110500

Klickitat River below Glenwood 14111 500 n

Butler Croex near Goldendale : 14111700 R

Littla Klickitot River near Goldendalas 1411 2000

Spring Creok near Blockhouse 14112300

Mill Creck near Blockhouss 14112400

Little Klickitat River near Wahkiacus 14112500

Klickltat River near Pitt 14 11 3000 |

WHITE SALMON RIVER BASIN

White Salmon River obove Trout Lake Cresk naar Trout Lake (4121400

Trout Loke Creek near Trout Lake 14121500 - ]

White Saimon River near Trout Lake 14122000 a |

White Salmon River ot Splash Dam neor Troul Lake 14122500 R

White Salmon River at B Z Corner 14122900

White Solmon River gt Husum . 14 123000

White Salmon River near Underwood 14 123500

FIGURE 22. Bar chart of stream gaging station records, Klickitat County and
upper Klickitat River basin, Washington.

River near Glenwood where measurements were begun in 1905 and discontinued in
1971. Gaging station records of the Klickitat River, near Pitt, and the
White Salmon River, near Underwood, are also of considerable length.

Only three gaging stations have been operated in the eastern half of the
county. The longest periods on record in this area are from 1963-1968 for

stations on Alder Creek and Rock Creek. As these were the only stations with
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significant periods of record in the eastern part of the county, and becayse
record periods overlap those of many stations in the western part, the six
year interval, 1963-1968, is used for comparative purposes in this report.
While most of the gaging station records are short, the stations on the
Klickitat River near Glemwood, and Klickitat River near Pitt, are of suffi-
cient length to yive an idea of long-term variations. Comparfson of the
average annual discharge at these stations with the rioving precipitation
averages from Goldendale furnish insight into the relationships between the
quantities.  Attempts to use records from these stations to generate synthe-
tic discharge values for short record stations were not successful because

of the extreme variation in stream character among basins.

Data Presentation

Basic stream gaging information was processed in a variety of ways and
particular records were examined to analyze specific stream parameters.  The
limited period of record of many of the gaging stations resulted in only sel-
ected stations within the county and upper Klickitat basin being chosen for
analysis.  Choice of station was based on length of record, quality of re-
cord, and station location. The stations selected for analysis are listed
in Table 2.

Data presented include a six-year nean daily discharge, maxfmum .and
mwiniwum  mean daily discharge, wonthly maximum, minimum,. and average dis-
charge, discharge duration, and minimum discharge duration. A supplemental
analysis of maximum discharge was made for selected gaging stations and is
presented in the section on floods.

Most of the analyses are based on the entire usable period of record,

but in the case of mean daily discharge, the selected six-year interval from
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TABLE 2: Name and identification number of stream gaging stations selected
for analysis, Klickitat County and upper Klickitat River basin,

Washington.
Gaging Station U.S5.G.S. Location Number
White Salmon River near Trout Lake 14122000
White Salmon River near Underwood 14123500
Klickitat River above West Fork, near Glenwood 14107000
‘Klickitat River near Glenwood 14110000
Kiickitat River necar Pitt 14113000
Little Klickitat River near Goldendale | 14112000
Little Klickitat River near Wahkaicus 14112500
Alder Creek at Alderdale 14034350
Rock Creek. near Roosevelt 14036600

1963 to 1968 is used. Analysis of discharge duration is made for both the

period of record and the six-year study period.

Six-Year Mean Daily Discharge

Mean daily discharge of each of the selected gaging stations is presen-
ted by means of a hydrograph -- a plot of discharge versus time -- which is
usetful in determining drainage basin characteristics, as the shape of an in-
dividual hydrograph reflects the nature of arainaye basin parameters.

Because a hyurograph of a single year's discharyge record may not be
representative of the stream's norual characteristics, it is often useful to
use a long-termi hyurograph. To reduce the possibility of bias and to facili-
tate cbmparison among drainage basins within the county, a hydrograph of the

six-year period 1963-1968 is presented for each station.
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Maxinuw and Minimum Mean Daily Discharge

Hydrographs of the maximum and minimum mean daily discharge for the en-
tire period of record have been prepared. These provide an estimate of the
upper and lower limits of flow that might reasonably be expected. Longer

stream gaging station records provide a more representative picture of the

extremes.

Minimun, Maximum, and Average Monthly Discharge

In addition to daily minimums and maximums, monthly maximums, minimums
and average discharges for each selected station are presented. Monthly data
presentation is beneficial because the large time unit tends to smooth in-
stantaneous discharge variations due to thunderstorms or minor freeze-ups
and presents a more representative picture of the minimum, maximum, and aver-

age discharge that could be expected in any month.

Discharge Duration

Analysis of discharge duration (the percent of time that a given dis-
charge was equaled or exceeded) is presented as a series of cuulative fre-
quency curves. These curves are generally referred to as flow duration
curves and are explained in detail by Searcy (1959). The curves provide a
means of examining a stream's flow characteristics and, because of the nature
of the curve, they are particularly useful in examining low flow characteris-
tics. For the selected station within Klickitat County, two flow duration
curves have been prepared, one of the six-year comparison period (1963-1968)
and one for the entire period of record at cach gaging.station.

The flow duration curve is prepared by ranking mean daily discharge
values according to their wagnitude and determining the percent of time that
a specified discharye was cqualed or exceeded. Loyarithmic discharyge values
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normally are plotted on the ordinate versus a probability percentage distri-
bution on the abscissa. A curve drawn through the plotted points represents
the average condition for the period of record. Searcy (1959, p. 2) cautions
that in the strictest sense the flow duration curve applies only to the per-
iod for which tiie data used to develop the curve are pertinent. He does
allow, however, that if the streamflow during the period on which the flow
duration curve is based represents the long-term flow of the stream, the
curve may be considered a probability curve and used to estimate the percent
of time that a specified discharge will be equaled or exceeded in the fu-

ture.

Minimum Discharge Duration

An analysis of minimum streamflow, similar to flow duration, was also
made. This Tow flow analysis was compiled by the U. S. Geological Survey in
accordance with standards established by Rigys (1972). In the analysis, the
lowest discharge occurring during the specified number of days at recurrence
intervals varying frow 1.01 to 100 years is determined. In most cases the
50- and 1UU-year Tlow flows are a calculated projection based on the existing
period of record.

Low flow analysis is psefu] because of the demand on surface-water re-
sources duriny periods of low flow and for determining availability of water
for impoundment and other hydraulic projects. Low flow analysis, like flow
duration work, can be used in some cases to predict the probability of speci-

fied discharyges in the future.

Discussion of Surface-Water Resources
Plates I and 11 (in pocket) outline the major drainage basins within
Klickitat County and the principal streams within these basins. Plate 111
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provides similar information for the upper Klickitat River basin 1ﬁ Yakima
' County. The location of stream gaging stations, as well as the 1oéation of
miscellaneous discharge and crest-stage measurements, are indicated on these
plates. Gaging station locations are shown in Figure 22. Miscellaneous and
crest stage measurement locations are cross referenced to Tables A-1, A-2,
A-3 in Appendix A.  Miscellaneous measurement locations do not have an iden-
tification number and thus a siwple consecutive numbering system is used in
this report.

Because of the wide diversity in stream and drainage basin characteris-
tics, surface-water resources are best discussed by individual drainage
basin.  For purposes of comparison, Table 3 summarizes pertinent information
from principal yaging stations in the major drainage basins of the county.
The summary includes drainage area, period of record, mean discharge for the
period of record, and the dates and discharges of the instantanecus maximums

and minimums.

Alder Creek Basin

Alder Creek drains an area of about 200 square miles iﬁ sohtheést K1ick-
itat County (Plate II). The area drained extends from near Bickleton, in the
nortiwestern part of the basin, to the extreme southeast corner of the coun-
ty. Generally, Alder Creek and its principal tributaries, Six Prong Creek
and Spring Canyon Creek, drain alwost due south to tue north side of Columbia
Hills and Alder Ridge. From there, the creek courses eastward along the axis
of the syncline (Plate V) to where itrbreaches the Alder Ridge-Columbia Hills
anticline near the southeést corner of the county and discharges into the

Columbia River.
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General information from selected stream gaging stations, Klickitat
County and upper Klickitat River basin, Washington,

Drainage Period
Station No. Ares of
(USGS) Station Name Location {Mic) Record
14034350 Alder Creek at  NE4, SW4, Sec. 10, 197.0 1963-1968
Alderdale T. 4 N., R. 23 E.,
on left bank, 1 mile
_ upstream from mouth.
14036600 Rock Creek W2, NE4, Sec. 16, T. 213.0 1963-1968
near Roosevelt 3 N., R. 19 E., on
left bank on down-
stream side of coun-
ty road bridge.
14107000 Klickitat NW4, SW4, Sec. 18, T. 151.0 1944-1975
River above 9 N. R. 13 E., on right
West Fork near bank, 17 miles, north
Glenwood of Glenwood.
14108000 West Fork SE4, Sec. 14, T. 9 N., 89.0 1910, 1916,
Klickitat R. 12 E., on right 1944-1948
River near bank at road bridge,
Glenwood 2 miles upstream from
mouth.
14110000 Klickitat SE4, Sec. 14, T. 7 N., 360.0 1905, 1907,
River near R. 12 E., on left 1908,
Glenwood bank, 5.2 miles north 1909-1971
of Glenwood.
14112000 Little Klick- NE4, SW4, Sec. 10, 83,5 1910-1912
itat River T. 4 N., R, 16 E., On 1946-1951,
near Golden- right bank, 400 ft. 1957-1970
dale upstream from Highway
97 bridge.
14112400 Mill Creek NW4, ‘SW4, Sec. 5, T. 26.9 1966-1972
near Block- 4 N,, R, 15 E., on
house left bank, 1.9 miles
northwest of Block-
house
14112500 Little Klick- Sw4, St4, Sec. 9, T. 280.0 1944-1975
itat River 4 N., R. 14 E., on
near Wahkai- right bank, 450 ft,
cus upstream from State
Highway 142 bridge.
14113000 Klickitat SW4, Sec. 8, T. 3N. 1297.0 1909-1912,
River near R. 13 E., on left 1928-1975
Pitt bank, 2.8 miles

south of Pitt.
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for Period Basin
of Record Minimum Maximum Runoff
{cfs) (cfs) (cfs) Date cfs/Mi2
8.51 0.20 July 25, 1963 17,600 Dec. 22, 0.04
June 26-July 11, 1968 1364
July 28-July 30, 1965
45,80 0.0 Many days 14,200 Dec. 22, 0.22
1964
336.00 4.4 Feb. 1, 1954 3,280 May 27, 2.23
1948
304.00 148.,0 Oct. 17-0ct. 19, 1945 1,560 May 26, 3.42
1948
841.00 204.0 Nov. 28, 1931 9,870 Dec. 22, 2.34
1933
60.10 0.0 Aug. 21, 1967 5,200 Dec. 22, 0.72
Sept. 4, 5, 1967 1964
15.80 0.1 Aug. 14, 16, 18, 23, 290 Dec., 23, 0.59
24, 25, 1965 1964
182.00 9.7 Sept. 7, 8, 1973 17,500  Jan. 15, 0.65
1974
1630.,00 445.0 Dec. 17, 1964 47,400 Jan. 15, 1.26
1974
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Drainage Period
Station No. Areg of
(USGS) Station Name Location {Mi<) Record
14121400 White Salmon SE4, SE4, Sec. 3, T. 04.9 1959-1969
River above 6 N., R, 10 E., on
Trout Lake right bank, 2.2
Creek near miles north of Trout
Trout Lake Lake.
14121500 Trout Lake
Creek near St4, SW4, Sec. 15, T. 69.3 1909-1911,
Trout Lake 6 N., R. 10 E., on 1959-1969
right bank, 0.4 miles
downstream from Trout
Lake.
14122000 White Salmon NW4, SE4, Sec. 24, T. 185.0 1918,
River near 6 N., R. 10 £, on left 1928-1931,
Trout Lake bank, 1.7 miles south- 1957-1967
east of Trout Lake.
14122500 White Salmon E2, Sec. 6, T. 5 N., R. 240.0 1912-1917
River at 11 E., on right bank at
Splash Dam Splash Dam, 5 miles
near Trout southeast of Trout
Lake Lake.
14122900 White Salmon NW4, SW4, Sec. 1., T. 269.0 1958-1965
River at B-Z 4 N., R. 10 E., on left
Corner bank, 0.8 miles north
of B-Z Corner.
14123000 White Salmon SW4, SwW4, Sec. 30, T. 294.,0 1909-1919,
River at 4 N., R. 11 E., on 1929-1941,
Husum right bank at Husum. 1957-1962
14123500 White Salmon NW4, NW4, Sec. 14, T. 386.0 1912-1913,
River near 3 N., R. 10 E., On 1915-1930,
Underwood right bank, 1000 ft, 1935-1975

downstream from
Pacific Power & Light
Co.'s Conduit Power
Plant.
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Mean Discharge

-for Period ' ) Basin
of Record Minimum Maximum Runoff2

{cfs) {cfs) (cfs) Date cfs/Mi

237.00 98.0 Mar. 4, 1966 1,080 Dec. 23, 3.65
' 1964

264.00 ' 26.0 Sept. 12, 13, 1963 2,900 Dec. 23, 3.81
1964

382.00 35.0 Aug. 26, 1931 3,860 Nov. 20, 2.06
1962

443.00 52.0 Aug. 1, 4-6, 1915 2,160  Apr. 3,  1.85
1915

791.00 287.0 Oct. 4, 5, 1963 3,830 Nov. 20, 2.94
_ 1962

980,00 340.0 Dec. 30, 1930 10,800  Dec. 22,  3.33
1933

1140.00 158.0 Jan. 17, 1950 _ 15,300 Jan. 15, 2.95
1974
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One gaging station was operated near the mouth of Alder Creek from 1963-
1968. No diversions existed above the gaging station, and aside from general
stock watering, there has been little use. Most of the area within ihe baﬁih
is not irrigated so there is little contribution to the natural flow from
irrigation return fiow.

Field observation and conversation with area residents indicate thaf all
streams within the basin are intermittent, flowing only during periods of
snowmelt or heavy precipitation. The six-year and maximum-minimum hydro-
graphs (Figures 23 and 24) prepared from gaging station data, however, indi-

cate flow is sustained through the year, because flow was measured

10,000,

ROCK CREEK NEAR ROOSEVELT (14036600) i963 -1968

1963 1964 1965 1966 1967 1968

ALDER CREEK NEAR ALDERDALE (14034350) 1963 - 1968

FIGURE 23.. Mean daily discharge for Rock Creek and Alder Creek, Klickitat
County, Washington.
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FIGURE 24. Maximum-minimum discharge (1963-1968), Alder Creek at Alderdale
Washington.

immediately downstream from a perennial spring (5/23-34Q1s) in Alder Creek
canyon. The spring provides a relatively constant discharge of about 0.8
cfs which can be used as an approximate baseline in interpreting the hydro-
graphs. |

The hydrographs indicate the "flashy" nature of the streams in eastern
Klickitat County. The very steeply rising 1imb on both of the six-year and
maximum hydrographs indicate rapid concentration of direct runoff from high-
intensity precipitation. Recession flows are similarly steep, indicating
immediate runoff with relatively little contribution from bank storage. Also
indicative of rapid runoff is the wide vafiation in discharge during a year.
Figure 25 shows the monthly maximum discharge to be 8500 cfs for December, in

contrast to a discharge of near 0 for May through November. The discharge
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variation is further evidenced by the flow duration curves (Figure 26) which
indicate widely varying discharges occurring 30 percent of the time. The
near horizontality at the lower end of the flow duration curve is in response
to the sustained flow from the nearby spring.

Alder Creek Basin can be considgred typical of many drainage basins in
arid and semiarid areas. The areas normally have steep gradients and sparse
vegetation which results in rapid runoff from precipitation.  Streams in
these areas are normally intermittent, but when flowing, often exhibit high
flows over several orders of magnitude., The intermittent nature of the
streams and the very rapid runoff suggest little contribution from basin

storage in these areas.
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FIGURE 25. Maximum, minimum and av- FIGURE 26. Flow duration, 1963-1968,

erage monthly discharge, Alder Creek at Alderdale,

1963-1968, Alder Creek at Washington.

Alderdale, Washington.
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Rock Creek Basin

The Rock Creek basin occupies an area of slightly more than 200 square
miles. It is situated in the east-central part of the county and forms a
large circular basin with a well-developed dendritic drainage pattern. The
basin drains an area extending from the Horse Heaven Hills torthe Columbia
River. It is bounded by Luna Butte on the west and an indefinite topographic
divide between tributaries of Harrison and Squaw Creek and Wood quch on the
east (Plate II). Mean annual precipitation within the basin varies between
15 and 25 inches, with the greater amount falling in the northern and western
areas of the basii.

Two gdaging stations have operated in the Rock Creek basin (Figure 22).
The staticon near Goldendale was operated for a year and a half in 1912 and
1413.  The gaging station near Roosevelt (see Plate II), Tlocated near the
mouth of Rock Creek, was operated for the six-year period 1963-1968. No
major diversjons or withdrawals are maqe above the gaging station.

Mean annual precipitation is greater in Rock Creek basin than in Alder
Creek basin. This produces differences in runoff which can be easily recog-
nized by.comparing hydraologic data from the two basins. Rock Creek bésin
has only a slightly larger area than Alder Creek basin. However, for the
same period of record, the average discharge of Rock Creek was more than
five times that of Alder Creek (Table 3). Hevertheless, the instantaneous
maximum discharyge, which occurred on the séme day for each station, was 3400
cfs less for Rock Creck than Alder Creek. This comparison suggests that, al-
though the Rock Creek basin receives more precipitation, a smaller percentage
of it occurs as direct runoff than in the Alder Creek basin.  Apparently,

bank storage is a iore significant contributor to the flow of Rock Creek.
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Comparison of six-year anq maximum-minimum hydrographs for the two sta-
tions reflect the differences between the two basins. The rising Timbs on
both hydrographs of Rock Creek, though steep, are not as abrupt as those of
Alder Creek. Similarly, the recession Timbs are more gradual. In general,
runoff 1in Rock Creek basin appears less direct and instantaneous than in
Alder Creek basin.

Comparison of flow duration curves for the two stations (Fiqures 26 and
28) indicates that maximum discharges are of the same order of magnitude.
Flow in Rock Creek, however, is sustained at a much higher level for 70 per-
cent of the time than is that of Alder Creek. This relationship 1is also
apparent in the hydrographs of monthly maximum and average discharge at the

two stations (Figures 25 and 29).
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FIGURE 27. Maximum-minimum discharge {1963-1968), Rock Creek near'Roosevelt,
Washington.
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Klickitat River Basin

The Klickitat River basin is the largest drainage basin in Klickitat
County, having an area of over 1300 square miles. This basin includes ap-
proximately 400 square miles in western Yakima County as well as most of
central Klickitat County, including subsidiary drainage basins of Little
Klickitat River and Swale Creek. In the following discussion the Little

Klickitat River and upper Klickitat River basins are discussed separately.
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Little Klickitat River Basin

The Little Klickitat River basin is located 1in north-central Klickitat
County (see Plate I). The river rises near Satus Pass in the Horse Heaven
Hills and flows southwest to Goldendale. From there, it flows westerly to
its confluence with the main Klickitat River north of Wahkaicus. Most
of the area drained by the Little Kiickitat Rivér lies north and west of
the river itself in the Simcoe Mountains.

Mean amwal precipitation in the uuldendaie area 1s about 20 inches. In
response to the increase in elevation, precipitation increases dramatically
to the north and reaches 35 inches per year near Potato Butte. Since a major
part of the Little Klickitat basin lies north and west of Goldendale, it re-
ceives substantially more precipitation than other drainage basins to the
east. The relatively high elevation of the watershed causes much of the pre-
cipitation to occur as snow during winter months.

Two principal gaging stations have been operated on the Little Klickitat
River. Une station, just north of Goldendale, was maintained intermittently
and the other is still operated near the mouth of the Little Klickitat River,
Just north of Wahkaicus (see Plate I}. In addition, several short-term sta-
tions have been established on tributaries to the Little Klickitat River (see
Figure 18). The station near Goldendale began operation in 1910 but was
maintained for only one year. The station subsequently operated intermit-
tently from 1947-1970. Tue station near Wahkaicus has been operated continu-
ously since 1947. No major diversions exist on the Little Klickitat River;
however, at numerous locations alony its course water is withdrawn for irri-
gation purposes. Unregulated discharge into the Little Klickitat River from

the Goldendale sewage treatment plant is estimated to be about 2 cfs.

86



Surface-water Resources

10000,
LITTLE KLICKITAT RIVER NEAR WAHKAICUS (14112500) 1963-1964 , 1966-1968
\ _—e e e e m e m ] m e e e e e e o = o o = —
-
L.:-'O - Daily Discharge
Values
1 Not Available
10
1263 1964 1965 1966 1967 1968

10000

LITTLE KLICKITAT RIVER NEAR GOLDENDALE (14112000) 1963 -1968

FIGURE 30. Mean daily discharge, Little Klickitat River, Xlickitat County,
Washington. :

Comparison of hydrologic data for the Little Klickitat River basin with
the Rock Creek and Alder Creek basins reveals the result of increased precip-
itation within the Little Klickitat basin. The gaging station at Goldendale,
although measuring discharge from a drainage area less than half as large as
the Rock Creek station, shows én average discharge which exceeds that of Rock
Creek by 15 cfs (Table 3). Similarly, basin runoff of the Little Klickitat
River near Goldendale s more than three times that of Rock Creek. A de-
crease in basin runoff contribution 1is evident between the gaging stations

near Goldendale and Wahkaicus. This difference occurs because the station
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FIGURE 31. Maximum-minimum discharge, 1950-1975, Little Klickitat River near
Wahkaicus, Washington.
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FIGURE 32. Maximum-minimum discharge, 1958-1970, Little Klickitat River near
Goldendale, Washington.
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near Goldendale gages the upper watershed where precipitation is relatively
high, while the station near Wahkaicus includes contributions from the south-
ern part of the drainage basin where precipitation is much lower.

Compérison of flow duration curves for the two stations on the Little
Klickitat River (Figures 33 and 34}, also reflects the differences in water-
shed. Although minimum discharges at both stations are of the same order of
maynitude, the slope of these curves at the 1lower ranges of flow are consi-
derably different. Much of the difference may be attributed to contributions
from Mill Creek which maintains a relatively constant discharge of about 15

c¢fs the year-round because of its springfed sources.

Upper Klickitat River Basin: VMuch of the Klickitat River's discharyge is
derived from its upper watershed located in western Yakima County. This
basin (see Plate III) has an area of about 400 square miles and is located on
the rugyed eastern slope of the Cascade Mountains. Mean annual precipitation
is hiyhest on the slopes of Mt. Adams, often in excess of 100 inches.

Information 1is available from two stream gaging stations in the upper
Klickitat River basin {Figure 22). One station is located above the conflu-
ence of the Klickitat River and its west fork. The other was operated for
62 years on the Klickitat River just north of the Yakima-Klickitat County
line ({see Plate II!). There is no diversion above the station near West
Fork; however, diversion of tributaries into the Klickitat River above the
lower station is effected via Hellroaring Ditch. Water is normally diverted
from June until the end of Uctober and is estimated tortotal between 10,000
and 20,000 acre-feet per year (Cline, 197b).

Six-year hydroygrapihs for the two gaging stations in the upper Klickitat

basin are unusually siwilar (Figure 37). This similarity relates to the fact
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FIGURE 37. Mean daily discharge, upper Klickitat River basin, Washington.

that the stations are only 12 miles apart and that the upper basin has a gen-
eral geographic uniformity. The hydrographs show little variation between
high and low flows compared to hydrographs for streams to the east, and indi-
cate that relatively high flows are maintained during dry summer months.
Maximum-minimum hydrographs (Figures 38 and 39} also illustrate the lim-
ited discharge range and reflect the contribution of ice and snowmelt to the
river. The contribution of snowmelt can be seen in the bimodal appearance
of the maximum hydrograph for the station near Glenwood and in the high mini-
mum flows occurring in late spring on both hydrographs.  Snowpack meltwater
makes up a large percentage of the annual discharge and is responsible for
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FIGURE 38. Maximum-minimum discharge, 1945-1975, Klickitat River above West
Fork, near Glenwood, Washington.
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FIGURE 39. Maximum-minimum discharge, 1912-1971, Klickitat River near Glen-
wood, Washington. ‘
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the high sustained flow during precipitation-deficient months. The contribu-
tion from snowmelt is also evident in the monthly discharge data presented
in Figures 40 and 41.

Like the stream hydrographs, the flow duration curves are very similar
for both gaging stations (Figures 42 and 43), the main difference being the
higher discharge at the lower station. Curves for bofh stations are rela-
tively flat in their high frequency seguents, which indicates good sustained
flow during low-flow months. The sustained Tow flow is further substantiated
by examination of Table 4. Analyses for both Klickitat River stations show
relatively high flows, even at the projected 100-year recurrence interval.
Comparison of low flow discharges in the upper Klickitat River with those of
the Little Klickitat River indicate there is much less fluctuation in upper
basin discharge, an apparent result of the relatively constant ice and snow-

melt contribution.

Summary of Klickitat River Basin

In addition to the upper Klickitat and Little Klickitat drainage areas,
the Klickitat River receives contributions from Outlet Creek, which drains
the Camas Prairie-Glenwood area, Swale Creek, which drains the southern por-
tion of the Goldendale-Centerville area, and numerous smaller drainages. In-
tegration of all the subbasins results in a total drainage area for the Kli-
ckitat River in excess of 1300 square miles. As evidenced in the preceding
section, tne Klickitat Basin exhibits considerable diversity in precipitation
and other basin paraneters.

In addition to the stream gaging stations on the Little Klickitat and
upper Klickitat Rivers, a yaginy station has been operated on the main stem

near Pitt, south of the town of Klickitat and about 10 miles upstream from
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TABLE 4: Low-flow discharge at selected gaging stations, Klickitat County
and upper Klickitat River basin, Washington*

Gaging Station

Number of
Location and U.S.G.S. Period of Consecutive

Identification Number _ Record __ Days 1.01 1.02 1.04
Klickitat River 1911-1915 7 938,97 903.44 865.16
near Pitt 14 955,23 920,15 882.05
(14113000} 30 972.30 839,36 902.90
60 1015.21 980.70 942.47
a0 1070.96 1031.76 988.65
120 1133.93 1091.66 1045.00
183 1538,00 1443.00 1344.67
Klickitat River 1911-1971 7 487.21 471.81 454,70
near Glenwood 14 495,28 480.79 464.46
(1410000) 30 523.76 506.30 487.02
60 580.60 655.69 529.19
90 621.49 h93.44 563.67
120 686.09 652.79 617.44
183 894.05 830.83 766.92

Klickitat River 1946-197/5. 7

above West Fork 14
near Glenwood 30 138.82 133.09 126.88
{14107000) 60 155.36 148.47 141.08
a0 180.05 170.81 160.28
120 218.25 202.96 187.54
183 301.52 176.78 252.15
Little Klickitat 1912, 7 2.89 2.81 2.69
River near 1948-1951, 14 3.21 3.10 2.95
Goldendale 1959-1970 30 3.56 3.42 3.23
(14112000) 60 4.62 4.34 4.02
1) 6.53 5.88 5.23
120 10.62 8.89 7.40
183 33.96 26.76 20.93
Little Klickitat 1946-1976 7 47.12 43.74 40,11
River near 14 47.68 44,28 40.64
Wahkaicus 30 50.88 47.00 42.91
(14112500) 60 51.11 47.75 44,13
90 £2.58 49.47 46.07
120 57.81 54.14 50.22
183 80.94 74.84 68.61
White Salmon 1916-1975 7 784.18 751.60 716.76
River near 14 803.57 771.25 736.45
Underwood 30 836.43 804.72 770.00
(14123500) 60 872.03 837.63 800.31
90 922.16 882.27 839.50
120 991.94 944 .48 894.21
183 1224.89 1153.65 1079.54

*Based on climatic year, April 1 - March 3l.
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1.11 1.25 2.00 5,00 ___10.00 20.00 50,00 100.00

808.35 757.72 667.73 586,34 547.04 516.20 483.16 462.10
824.95 773.50 680.82 - 595.71 554.21 521.48 486,27 463.76
847.13 795.78 700.68 610.65 565.91 530.28 491 .66 466.81
883.77 829.45 728.36 632.19 584.30 546.13 504.75 478.13
923.06 863.01 752.77 649.61 598,81 558.57 515.21 487.46
973.65 908.03 786.97 673.26 617.23 572.90 525.18 494,70
1206.20  1090.19 900.02 744 .81 675.29 623.10 569.57 536.47
428.36 403.89 358.08 314,11 292.05 274,38 255.12 242.68
438.81 414.50 367.81 321.76 298.28 279,31 258.52 245,02
457.53 430.36 380.01 332.26 308.49 289.54 268.97 255.73
490.49 456.65 297.95 346.43 322.08 303.19 283.19 270.55
520.37 482.65 417.60 360.94 334.31 313.74 292,03 278.35
566.06 521.34 444 .43 377.77 347.60 3z2.61 297.40 281.58
679.62 608.84 497.74 411.60 374.35 346.94 319.25 302.47

Discharge Affected by Freeze-Up

117.63 109.36 94.60 81.24 74.81 69.78 64.41 61.00
130.20 120.60 103.78 88.87 81.78 76.29 70.45 66.77
145.40 132.85 112.18 95,02 87.28 81.43 75.37 71.63
166.58 149,67 123.27 102.95 94.20 87.78 81.31 77.39
219.18 193.04 153.22 123.47 110.95 101.88 92.86 87.45

2.43 2.13 1.42 0.75 0.48 0.32 0.19 0.12
2.64 2.30 1.54 0.85 0.47 0.39 0.24 0.17
2.88 2.52 1.76 1.06 0.77 0.56 0.38 0.29
3.52 3.04 2.19 1.45 1.04 0.91 0.70 0.58
4.38 3.71 2.71 2.00 1.71 1.50 1.30 1.19
5.73 4.74 3.35 2.65 2.42 2.27 2.15 2.09
14.88 11.26 7.35 5.44 4.86 4.51 4.22 4.08
34.78 30.15 22.34 15.93 13.21 11.21 9.23 8.08
35.32 30.70 22.93 16.58 13.81 11.79 9.79 8.62
37.05 32.06 23.88 17.34 14.52 12.48 10.46 9.26

38.75 34,02 25.89 19.07 16.04 13.80 11.57 10.24
40.95 36.37 28,31 21.33 18.16 15.78 13.37 11.92
44,51 39.55 31.11 24.02 20.83 18.44 16.00 14.53
60.00 52.95 41.74 32.97 29.17 26.38 23.56 21.86
665.59 620.50 541.58 471 .55 438,20 412.23 384.63 367.14
684.86 638.95 557.59 484,36 449.15 421.61 392.21 373.52
717.46 669.67 582.61 501.89 462.38 431.19 397.68 376.27
744 .48 694.31 604.29 522.20 482.42 451.18 417.74 396.44
176.46 720.76 622.96 536.02 494.61 462.40 428.22 406.59
821.33 758.09 649.64 555,90 512.12 478.42 433.00 420.77
974,49 885.70 738.68 617,07 562.05 520.50 477.517 451.03
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the river's mouth. This station, which provides an overall picture of the
river's characteristics, has been operated continuously since 1928. The
records are affected by a major diversion to Hellroaring Ditch mentioned
earlier.

As might be expected, information gathered at the Pitt station repre-
sents an integration of that described for the Little Klickitat and upper
Klickitat basins. Basin runoff (Table 3) is about twice that of the Little
Klickitat near Wahkaicus and about half that of the Klickitat River near
Glenwood. Similarly, average discharge of the Klickitat River appears to be
about half of the average discharge at Pitt. However, a comparison of high
flows reveals that discharge of the Little Klickitat near Wahkaicus is more
than one third of the peak discharge of the Klickitat River at Pitt.

Comparison of the six-year hydrographs of the Pitt station (Figure 44)
with those of the other stations reveals a closer resemblance to flows in the
upper basin than those in the Little Klickitat River. However, in many in-
stances, the hydrograph is a composite with marked similarity of selected
events apparent in comparisoen with hydrographs from the Little Klickitat and
upper Klickitat basins. Monthly dischargeé (Figure 46) also represent a
combination of conditions from different parts of the basins as maximums re-
flect the immediate runoff from all areas whereas averages reflect the con-
tribution from snowpack in the upper basin.

Flow duration curves (Figure 47) prepared for the station near Pitt
indicate relatively 1little annual variation and a sustained Tow flow. Ana-
lyses of low flows for all stations on the central Klickitat River reveal
that minimum flows at the Pitt station are considerably higher than those in
the upper basin. The addition of low flows from the Little Klickitat and

other southern drainages cannot account for the difference. Instead, the
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FIGURE 44. Mean daily discharge, Klickitat River near Pitt, Washington.
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FIGURE 45.

Maximum-minimum discharge, 1928-1978, Klickitat River near Pitt,
Washington.
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low flows are attributed to ground-water inflow to the main Klickitat River

from several large springs near the northern border of the county.

White Salmon River Basin

Located in the extreme western part of Klickitat County, the White Sal-
mon River drains an area of approximately 385 square miles. Like the Klicki-
tat River, headwaters of the White Salmon River are Tlocated on the southern
slopes of Mt. Adams. The White Salmon basin exhibits extremely rugyed topo-

graphy and is cunposed of series of small isolated tributary drainages. From

its headwaters, the White Salmon River flows essentially due south to its
99
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confluence with the Columbia River just west of the town of White Salmon,
Major tributaries to the White Salmon River are Trout Lake Creek, which joins
the river just southeast of the town of Trout Lake, and Rattlesnake Creek,
which enters the river at Husum.

Numerous short-term gaging Stations have been operated in the White Sal-
mon River basin (Figure 22, Plate I). However, only two stations, one near
Underwood and the other near Trout Lake, have a sufficient tength of record
for analysis. There is some diversion for irrigation in the Trout Lake area,
and Trout Lake Creek and Buck Creek provide municipal supplies for the commu-
nities of Trout Lake and White Salmon, respectively. The gaging station re-
cord at Underwood is affected somewhat by regulation being located below the
Conduit Powerhouse. This regulation is apparent in the oscillating nature of
the six-year and minimum .hydrographs of the station.

The White Salmon basin receives precipitation in the form of snow at
higher elevations and as rain over the remainder of the basin. Mean annual
precipitation in the Tower part of the basin is 45-50 inches and increases
substantially in higher northern areas.

The effect of relatively high precipitation throughout much of the White
Salmon River basin is apparent from a comparison of average annual discharge
for this stream with that of the Klickitat River (Table 3). While the drain-
age area of the White Salmon River is less than one-third of that of the Kii-
ckitat River, the average discharge at Underwood is 1140 cfs, compared to
1630 cfs for the Klickitat River at Pitt. The six-year mean daily hydro-
gréphs of the two stations on the White Salmon River (Figure 48) reveal only
moderate fluctuations in flow, with peak and Tow flows varying little from
the annual mean. Hydrographs for both stations exhibit striking similari-
ties. Direct correlatidn of individual events is apparent although recession
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FIGURE 48. Mean daily discharge, White Salmon River, Klickitat County, Wash-
ington.

1imb  slopes reflect the additional contributions to the river from Rattle-
snake Creek and a ground-water inflow from a series of springs in the Husum
area. A comparison of the six-year hydrographs with those of the upper Kli-
ckitat basin reveals a relatively good correlation of events. This similar-
ity is a response to the common source area (Mt. Adams} for both streams and
similar basin geography.

The maximum-minimum hydrographs .(Figures 49 and 50) and monthly mini-
mums, maximums and means (Figures 51 and 52) for these streams readily show

the influence of late spring and early summer snowmelt.  Although still
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FIGURE 49. Maximum-minimum discharge, 1935-1975, White Salmon River near
Underwood, Washington.
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FIGURE 50. Maximum-minimum discharge, 1958-1967, White Salmon River near
Trout Lake, Washington.
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1958-1967, White Salmon 1935-1975, White Salmon
River near Trout Lake, River near Underwood,
Washington. Washington.

evident, the effect is less apparent in the White Salmon River basin than in
the upper Klickitat. Although some of the snow fields of Mt. Adams feed the
White Salmon River, it does not have the large upper drainage development
that exists in the Klickitat River basin, and a correspondingly smaller
amount of its total flow is derived from melting of snow and ice. It is
likely, however, that the White Salmon River derives a greater contribution
from ground water than does the Klickitat River.

Flow duration curves (Figures 53 and 54) are very similar in both six-
year and period-of-record totals, indicatina that discharge variation from

year to year is low. The horizontal 1low-flow part of the curves implies a
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FIGURE 53. Flow duration, White Sal- FIGURE 54. Flow duration, White Sal-

ion River near Trout mon River near Underwood,
Lake, Washington. Washington,

yood sustained flow during ltow-flow periods which is confirmed in Tow-flow

analysis (Table 4).

Summary

Surface-water hydrology is clearly influenced by the geographical varia-
tion present in Klickitat County. Analysis of drainage basin hydrology re-
veals a gradational change from intermittent streams with highly -variable
discharges 1in the east, to perennial streams with relatively constant dis-
charge in the west.  Stream flows in the western area are sustained by nelt-

ing snows and contributions from yround water. while streams 1in the east
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flow only in response to direct precipitation runoff. Streams in the central
part of the county represent a transition between the two extremes with eith-
er very low minimum discharges or a lack of flow during the driest months.
The intermittent nature of surface-water supplies in the eastern half of
the county 1imits their availability for irrigation and other uses. Streams
in the west, however, have good sustained low flows and are thus available

for use during the entire year.

Floods

Flooding occurs most often during the high runoff months, normally in
late winter or early spring. Although flooding is a normal periodic occur-
rence of most streams, it has significant effects on the cultural modifica-
tion of flood-prone.areas. Hence, information on flood magnitude and occur-
rence is important to flood plain development and design of flood control
projects, bridges, culverts, road beds, and buildings. -

While it is presently impossible to predict the time of occurrence of a
flood of a given magnitude, flood-frequency analysis can provide an idea of
the probability of occurrence of a given size flood in any one year. | Flood-
frequency analysis is based upon the historical stream discharge record and
involves calculation of the interval, in years, dﬁring which a certain stream
discharge is likely to be equaled or exceeded. With gaging records of suf-
ficient length, flood-frequency curves can be plotted which provide an indi-
cation of the recurrence interval of a given discharge within a given time
frame.

Figures 55 and 58 are flood frequency curves for selected stations in

the Klickitat and White Salmon River drainages. The curves were prepared
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FIGURE 55. Flood frequency, 1916-1975, White Salmon River near Underwood,
Washington.
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FIGURE 56. Flood frequency, 1929-1975, Klickitat River near Pitt, Washing-
ton.
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only for those gaging stations in the study area with relatively long periods
of record. Peak discharges for many gaging locations within the county and
upper Klickitat River basin are presented in Table 3. Information on flood
frequencies in Klickitat County is also presented in reports by Cline (1976)

and Longfield (1974).

Data Preparation

To obtain the information for Figures 55 through 58, annual peak dis-
charges were first placed in order, from largest to smallest, for the entire
period of record for each gaging station. The recurrence interval of each
annual maximum was then calculated using the technique outlined by Dalrymple
(1960}, in which each point is plotted using a log probability scale which
tends to make the data plot as a straignt line. A line was then fitted to
the points to produce the flood-frequency curve. Any point on the line will
give the probable recurrence interval of a flood of a given magnitude.

Although the flood-frequency curve is a useful analytical tool, some
care must be exercised in its use. Although the curve indicates the recur-
rence interval, in years, of a flood of given magnitude, it is not possible
to predict when a flood of that magnitude will occur. For example, it is
possible for two floods with a 100-year recurrence interval to occur in
consecutive years or on consecutive days. Futhermore, because the curve is
a "best fit" to the data, considerable variation in position of the curve is
possible and exists in some of the plots. Since the discharge scale is log-
arithmic, a change in curve position could have substantial effect on the
projected wagnitude of a flood at a given recurrence interval. Finally,
curves are prepared only for the period of time for which stream gaging

information is available, a period which seldom exceeds 50 years in Klickitat
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FIGURE 57. Flood frequency, 1948-1975, Little Klickitat River near Wahkai-
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County. Since many drainage basin parameters (vegetation, slope, cultural
modifications) are changing, it is unlikely that any past record will be
totally representative of a stream's flood characteristics in the future,
Despite these drawbacks, a carefully prepared flood-frequency curve for a
. station with sufficient record can be a valuable hydrologic tool.

Sufficient record for flood-frequency analyses were available only for
the White Salmon and Klickitat Rivers. Flood-frequency data for the upper

Klickitat River are provided by Cline (1976).

Flood Magnitude and Frequency

Instantaneous discharge maximums for most streams in the western half of
the county resulted from the same storm events. Maximum annual floods recor-
ded on the Little Klickitat River near Goldendale were 4,750 cfs on January
16, 1974, and 5,200 cfs on December 23, 1964. Maximum flood flows for the
Little Klickitat River near Wahkaicus were 14,500 cfs on January 16, 1974,
and 17,300 cfs on December 23, 1964, Figures 55 and 56 suggest discharge
maximums of these magnitudes may have recurrence intervals of 30-40 years.
Annual flood maximums for the Klickitat River at Pitt occurred at almost the
same time as those on the Little Kiickitat; however, the relative magnitudes
of the events are different. At the station near Pitt, the peak discharge of
January 16, 1974, was 47,400 cfs and far exceeded that of December 29, 1964,
which was 31,100 cfs. Similarly on the White Salmon River, a maximum dis-
charge of 15,300 cfs was measured at Underwood (see Figure 56) 1in January
1974. This exceeded by 1-1/2 times the previous high of 9,700 cfs recorded
on December 29, 1917. Flood-frequency analyses (Figures 57 and 58) indicate
the maximums recorded for these stations have a recurrence interval of 50 to

100 years.
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Although annual maximums recorded in 1974 on both the upper Klickitat
and the Lfttle Klickitat drainages were well below the historical extremes,
the combination of rapid heavy runoff from all areas of the Klickitat River
basin produced a very severe flood in January of 1974. This flood was ex-
tremely damaging in the lower basin, destroying property, roads and bridges.

Circumstances which produced the 1974 flood are probably similar to
those that cause most major flooding in the county. Adequate fall precipita-
tion allowed sbi]s in most areas to reach field capacity. Snowfall during
early winter was not excessive, but it was widespread and blanrketed both
lowland and mountain areas. Furthermore, the snow had a relatively high
moisture content (Longfield, 1974). A severe storm system, moving in from
the Pacific in wmid-January, caused continued precipitation, mainly in the
form of rain, for several days. Concurrently, above normal temperatures
prevailed with freezing levels rising as high as 8,000 feet. The combination
of steady precipitation and saturated or frozen soils produced w%despread
runoff. The runoff was uniform in that it came from virtually all areas of
the drainage basin and produced extremely high flows in lower reaches of the
streams.

While stream flow records were insufficient to prepare flood-frequency
curves for streams in eastern Klickitat County, an estimate of the order of
magnitude of annual floods for Rock and Alder Creeks can be obtained from the
maximum hydrographs (Figures 24 and 27) from Table 3, and from crest-stage
measurements (Table A-3, Appendix A)., Examination of these data indicate
that conditions of late December 1964 produced very high flood flows in both
Alder Creek and Rock Creek. Table 3 reveals that, although basin runoff is
low for streams in eastern Klickitat County, maximum discharge of these

streams exceeds that of others with greater drainage area to the west. These
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data verify the "flashy" nature of streams in eastern Klickitat County and
suggest a high potential for flash flooding in these basins.

A11 drainage basins within the county have generally steep slopes which
can produce rapid runoff and seriouﬁ floods. This potential must be consi-
dered in planning any development or use of flood-prone areas within the

county.
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Introduction

Most of Klickitat County's household and irrigation water supplies are
derived from yround-water sources, which include both springs and wells. In
areas of hiyh effective precipitation, springs are abundant and provide some
household and stockwater supplies. However, in much of the county wells are
the primary water source.

Ground water constitutes that part of an area's annual precipitation
that is not lost as runoff or evapotranspiration and which percolates 1into
the subsurface. A ground-water system is dynamic so that recharge to and
discharge from the subsurface is an ongoing process. The storage capability
of the subsurface is not infinite and maintenance of adeguate ground-wafer
supplies depends upon annual recharge in quantities sufficient to keep pace
with ground-water use. In order to determine if adequate ground-water sup-
plies exist, it is necessary to evaluate a wide variety of related informa-
tion.

Ground-water information is presented in several sections of this re-
port. However, most of the raw data collected are presented in the Appendix. .
In the following sections, type of data collected is discussed, followed by
a discussion of the general water-producing capabilities of the major geolo-
gical units in the county. Finally, an analysis of the availability of

ground water for individual areas in the county is presented.

Basic Data
Several methods of data collection were used in obtaining information on

ground-water supplies. A county-wide well inventory was prepared, drilling
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information from recorded driller's logs was compiled, monitoring wells were
established throughout the county, and borehole geophysical data obtained
from selected wells were evaluated. Mass water-level measurements of wells
in the Goldendale-Centerville area which were made by Washington State De-
partment of Ecology personnel in 1974 and 1975 have been included. A brief

description of each of these investigative methods is provided below.

Well Inventory

Wells far exceed all other sources for water supplies in Klickitat Coun-
ty, and a majority of these were inventoried. The inventory included the
collection and evaluation of existing records and the canvassing of most of
the county to obtain information from individual well owners. In the canvas-
sing effort, static water-level measurements were made whenever possible.

The results of the inventory are presented in Appendix B.

List of Selected Well Logs

Appendix C contains driller's 1logs for selected wells throughout the
county. The logs are presented to provide general information on drilling
conditions in specific aréas of the county and to provide more detailed in-
formation on some of the wells included 1in the well inventory. In most
cases, the selected wells can be considered representative of the subsurface

and aquifer conditions in the county.

Observation Wells

Monthly water-level measurements were made in 24 observation wells at
various locations throughout the county. Wells in this network were selected
to provide information characteristic of the several areas of differing sub-

surface hydrology. The measurements provide baseline data on the annual
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and long-term fluctuations in water level of these areas. The data collected
from the observation wells is tabulated in Appendix D and graphically presen-
ted in well hydrographs. Water-level measurements made by the U. S. Geologi-

cal Survey in three additional wells are included.

Borehole Geophysics

Borehole geophysical logs were run in selected wells in the Bickleton
and Goldendale-Centerville areas to obtain additional stratigraphic and hy-
drologic information. Geophysical logging of a well involves trolling the
well with special sondes, or tools, which respond to chénges in various bore-
hole parameters. Borehole geophysics is useful in obtaining information on
geologic conditions, as well as in locating aquifers and analyzing water
movement in a we]l..

The wells for which geophysical logs were prepared are noted in Appen-
-dix B and, although the log responses, per se, are not reproduced in this
report, the information obtained from the borého1e geophysics is incorporated

in discussions of the hydrology of the respective areas.

Mass Water-Level Measurements

A need for discrete hydrologic information plus concern over the pos-
sible effects of increased ground-water withdrawal in the Goldendale-Center-
ville area prompted the Department of Ecology to initiate a study of that
area. The study included the measurement of static water levels in all
available wells within the study area during the spring and fall for a two-
year period. The object of the mass measurement was to define the water
table and/or potentiometric surface of the area and to ascertain the effect

of heavy ground-water withdrawal on these surfaces. To eliminate the direct
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effects of pumping, the measurements were made in the early spring, before
most irrigation began, and late in the fall after irrigation had ceased.
Static water-level measurements were made in the spring and fall of 1974
and 1975-by department personnel and are incorporated in this report. Appen-
dix £ presents the raw field measurehents along with well-head elevations
estimated from U. S. Geological Survey topographic maps. From this tabular
information, water level elevations were calculated and contoured for each

measurement period.

Well Numbering System

To avoid confusion in well lTocations a system used by the U. S. Geologi-
cal Survey was adopted in this report. Each well is given an alphanumeric
designation based upon the legal description of the land on which it is loca-

!

ted.

The " well is located first by township and range and then by section.
Because all of Klickitat County is north of the Willamette Base Line and east
of the Willamette Merijdian, the directional notation normally accompanying
legal descriptions is omitted. Each section is then divided into sixteen 40-
acre parts, each with a different letter designation as shown in Fiqure 59.
The identification number of each well, then, consists of the townshib and
range, followed by the section, which is in turn followed by the letter
designation of the appropriate 40-acre plot. Thus, a well located in the 40-
acre area corresponding to the NW 1/4 of the NW 1/4 of Section 24, T. 3 N.,
R. 15 E. would be 3/15-24D1. If more than one well is Tlocated on the same
40-acre plot, they are coded in numerical order according to their relative

ages. Thus, if two wells were located in the above described 40-acre area,
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FIGURE 59. Explanation of well location and identification system.
the older would be 3/15-24D1 and the younger would be 3/15-24D2.  Springs
illustrated on Plates ! and II use the same system; however, the number is

followed by a lower-case "s" to avoid possible confusion with a nearby well.

Ground-Water Occurrence

In the discussion of reconnaissance geology of the county, four major

mappable units were delineated. The map on Plates IV and V shows the surface
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distribution of these four wunits and also illustrates the major geologic
Sstructures. These principal geological units within the county are also the
principal sources of ground water. Some basic premises concerning the avail-

ability of ground water in these four units can be established.

Older Volcanics

As previously mentioned, outcrop of the older volcanics is limited to
the extreme western part of the county. Much of this part is U. S. Forest
Service land and there have been few attempts to locate sources of ground
water. In spite of the lack of direct evidence concerning the availability
of ground water in the older volcanics, some indirect evidence provides an
indication of the unit's water-producing capabilities.

Examination of the older vo]canicé in hand specimen and in outcrop indi-
cates very compact, dense tuffs and tuff breccias. In addition, reconnaijs-
sance of the outcrop areas indicates that few springs issue from the older
volcanics and volcaniclastics. The compact nature of the volcanics and the
lack of springs in the ocutcrop areas would suggest that, because of low
porosity and permeability, the o]dgr vb1canics and volcaniclastics are not
good ground-water sources. In some areas, however, Jjointing and fracturing
may have produced sufficient secondary porosity and permeability to permit
domestic water production. It is possible that some ground water might be
available from the coarse sediments that can occur between volcanics and the
dense volcaniclastics. The availability of water from these zones would de-

pend upon their lateral variation and their extent.

Columbia River Basalt

Basalts of the Columbia River Group have proved to be substantial

ground-water source rocks over much of the Columbia Plateau and are the
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principal source of ground water for most of Klickitat County. The occur-
rence of ground water within the basalts is unique in comparison to other
water-bearing geological units.

The Columbia River Basalt Group consists of a thick series of basalt
flows in which individual flows average 100 feet in thickness and are often
separated from each other by tuffaceous interbeds of varying thicknesses.
Examination of an individual basalt flow in otucrop reveals most of the
flow's central part to be very dense and compact with associated low porosity
and low horizontal permeability. This dense central part of the flow,
although it may be saturated, is in most cases not a productive zone because
of its extremely low permeability.

Near the top of most basalt flows, however, is a much less dense, vesi-

culated zone with a characteristic honeycomb appearance (Figure 60). This

FIGURE 60. Highly porous, vesicular basalt flow top.
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zone was formed during the cooling of the molten lava as gases rose to -the
surface of the flow. As the fiow cooled, some of this gas became trapped as
bubbles near the flow surface and formed a network of bubble holes. Unlike
the bulk of the basalt flow, this vesicular part has high porosity and very
high horizontal permeability, which makes these vesicular flow tops and in-
terflow zones excellent -aquifers. Sediments interbedded between flows may
also produce adequate ground-water supplies if their porosity, permeability
and lateral extent are satisfactory.

Although most basalt flows of the Columbia River Group within the county
have a relatively large areal extent, the same interflow zone in any two lo-
cations may not necessarily produce water. Similarly, the same interflow
zone may be an aquifer at different places but the production obtained in
two wells penetrating the zone may be markedly different. The principal rea-
son for this inconsistency is lateral variation of permeability of the inter-
flow zone. 1In some cases the porous interflow zone may thin appreciably over
a short distance. Permeability of these porous zones within the basalts also
may be affected by secondary fi]]ing of pore spaces with clay or other miner-
als. Thus, whereas sufficient porosity may be present, permeability might
be so restricted as to make sustained production nearly impossible.

In addition to lateral varjation within the permeable zones, their
continuity and distribution may be affected by structure and erosion. Geo-
logic structures such as folds and faults disrupt the continuity of the per-
meable zones and often act as zones for vertical migration of ground water.
If such structures are present between a well and the principal area of
recharge, the well may have po-or production.  Similarly, deep erosional can-
yons which penetrate several basalt flows can dissect the permeable zone and

limit lateral continu-ity° An example of this lack of continuity can be seen
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in the Rock Creek basin, where dissection of the basalt surface prevents re-
charge from distant areas and restricts recharge in the undissected areas to
that available from direct precipitation. Thus, 1in areas of relatively low
effective precipitation, the lack of aquifer continuity results in a general-
1y inadequate ground-water supply. Conversely, excellent aquifers may exist
in areas of Klickitat County where basalt flows and their related porous in-
terflow zones have sufficient continuity. In the Goldendale area, many shal-
low irrigation wells (less than 1000 ft) yield 500-800 gpm whereas others
yield as much as 1500 to 2000 gpm. In the eastern end of the county, deeper

irrigation wells yield 2000 to 3000 gpm.

Tertiary-Quaternary Sediments

The Tertiary-Quaternary sediments are also capable of good ground-water
production and, Tike the underlying basalts, the potential for adequate
ground-water production from the sediments is generally tied to their conti-
nuity and permeability. Geologic evidence indicates that in many areas the
sediments were subjected to erosion prior to their capping by the younger
vo}canics. Because of this erosion, distribution of the sediments is highly
variable and results in continuity problems similar to those of the highly
dissected basalt areas.

Permeability in sediments is normally a function of the overall nature
of the sediments, 1including particle size and sorting. In the Goldendale
area, these sediments are dominantly coarse sands, gravels and conglomer-
ates, are quite permeable, and occasionally will produce 100-200 gpm. In
areas to the south and west, thersediments are finer-grained clays and tuffs
and yield only a few gallons per minute in most cases. In general, the best

production from the younger sediments is obtained in the area north and west
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of Goldendale where the permeable sediments underlie the younger volcanics.
Substantial production from these sediments has also been obtained 1in the

Swale Creek valley.

Tertiary-Quaternary Volcanics

In some areas of the county, the younger volcanics yield sufficient
ground water for domestic and minor irrigation uses. Like the basalts of the
Columbia River Group, the olivine basalt and andesite flows of the younger
volcanics have porous flow tops and interflow zones which can be productive
aquifers. The younger volcanics differ from the Columbia River basalts in-
that individual flows are much more limited in extent. Furthermore, many of
the flows are restricted to linear channels or are otherwise unevenly distri-
buted, thus 1imifing the distribution and continuity of potential aquifers.
The coarse, open diktytaxitic texture of many of the younger basalt flows
permits good vertical and lateral migration of water within the flow and may
allow for more rapid recharge than possible in Columbia River basalt. For
the most part, where there is sufficient continuity and recharge, the younger
volcanics are capable of sustaining good domestic water production. In many
of the nothern and western parts of the county, the high effective precipita-
tion and the generally porous nature of these flows make them an important

domestic source.

Unconsolidated Sedimgnts

In the Camas Prairie area, unconsolidated sediments approach 200 feet in
thickness. The sediments extend over a 50-square-mile area and consist of
gravels, sands, silts, and clays. As in the case of the other sediments dis-

cussed, ground-water production is related to sediment type and distribution.
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In the Camas Prairie area wells tapping coarse, highly permeable beds within

these sediments are capable of substantial production.

Availability of Ground Water Within the County

Dead Canyon Area

The Dead Canyon area in the eastern end of Kiickitat County has recently
been found to produce large quantities of ground water for irrigation. The
area encompasses Townships 5 and 6 north and Ranges 22 and 23 east. Geology
of the Dead Canyon area is characterized by glacial slackwater silts overly-
ing basalts of the Columbia River Group. The uppermost basalt flow is the
Elephant Mountain Member, which is thought to underlie almost all of the
area. The area is lacking in complicated structure and is typified by a
broad gentle slope dipping south from the Horse Heaven anticline to the axis
of the Swale Creek syncline. Dead Canyon, Juniper Canyon and several lesser
drainages dissect the area but generally do not exceed 200 feet 1in depth.
Much of the area is undissected.

While a few intermittent springs occur in some of the canyons, wells are
the only reliable source of ground water in the area. Until recently, the
very low population density in the Dead Canyon area meant that relatively few
wells were drilled. The existing wells were drilled mainly for domestic and
stockwater uses and average 150-20u feet in depth. Production in these wells
was normally obtained from the top of the Pomona Member. This suggests that
the units above the Pomona Member {the Rattlesnake Ridge Interbed and Ele-
phant Mountian Member) are not likely sources for ground-water production in

this area. In some parts of the area, domestic wells have been drilled to the
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Selah or Mabton interbeds, at depths of 500 to 600 feet, to acquire adequate
domestic water.

In recent years, deep-well irrigation has proved successful, and several
1arge-diameter, high-volume wells are now in production. This indicates that
aquifers capable of substantial production are present at depths of 700 to
1000 feet. Analysis of drilling and geophysical well logs from several of
these deep wells indicate that production is obtained from interflow zones
between flows of the Priest -Rapids Member and from similar zones between
Frenchmén Springs and Priest Rapids Members.

One of the earliest irrigation wells drilled in the area (6/23-15H1)
obtained a free flow of 2200 gpm from the interflow zone within the Priest
Rapids Member. Comparison of water_level information and borehole geophysics
for this and a well 10 miles to the southwest (5/22-27A1) led Crosby and oth-
ers (1972) to suggest that the aquifer was continuous over much of the area.
Recent drilling of additional wells indicates that this may be correct.

Water-level measurements in Well 5/23-3A2 (Figure 61) indicate little
annual fluctuation. The sudden rise in water level apparent in the summer
months of 1976 is not readily explainable but may be caused by recharge of
the shallow aquifers associated with the drilling of increasing numbers of
deep wells with high positive heads.

The recent increased use of ground water in the Dead Canyon area and the
lack of historical records make it difficult to assess the effect of ground-
water withdrawal. Conversations with well owners, however, indicate that
some decline in head is becoming evident in the area. The limited amount of
recharge available suggests that further decline in hydrostatic head might be

anticipated as ground-water withdrawals are continued and increased.
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FIGURE 61. Water-level hydrograph, observation well 5/23-3A2, Klickitat
County, Washington.

Six Prong Area

The Six Prong area includes much of the Alder Creek drainage basin and
the Tower part of the Pine Creek and Wood Gulch Basins. The area is dissec-
ted by numerous tributary drainages, which results in a series of narrow
plateaus separated from each other by deep canyons. The plateaus are normal-
1y used for dryland wheat production and the canyons for grazing. The area
has a low population density and there is relatively little demand on the
ground-water ‘resource. Most ground water is used for domestic and stock
needs and is obtained from shallow wells or, to a lesser extent, from springs
in canyon areas. Like the Dead Canyon area, many domestic wells tap interflow
zones associated with the Selah or Mabton fnterbeds. In some Tocations, the
intense dissection of the area creates water supply problems, and attempts to
develop wells are often unsuccessful because of the limited lateral continu-
ity of the shallow aquifers. Water can usually be obtained, however, if the
wells are drilled to levels below the bottom of the canyon. Depending upon

the location of these wells, static levels can often be quite low.
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In general, there is minimal irrigation activity in the Six Prong area,
principally because the area's rugged topography limits irrigation feasibil-
ity. In the lower part of Alder Canyon, however, recent attempts to obtain
large amounts of water from deep wells has proved quite successful, and sub-
stantial crop irrigation is now being attempted. Most of the irrigation
wells have been drilled to the top of the Priest Rapids Member or below
(800-1000 ft)} and obtain substantial quantities of water from interflow zones
within the Priest Rapids or Frenchman Springs members. Most have high static

water levels and one (5/23/2901) is free-flowing in excess of 2000 gpm.

Bickleton Area

The Bickleton area includes the upper end of the Alder Creek basin and
the central and northern parts of Pine Creek and Wood Guich basins. In this
area, stream dissection is much less severe than in the Six Prong area, and
much of the Bickleton area comprises a level, gentle southward-dipping pla-
teau. This level plateau area 1ends.itse1f to dryland farming and, accor-
dingly, much of the population in eastern Klickitat County is located in and
around the town of Bickleton. |

Although the subsurface geology of the Bickleton area appears to be
very similar to that of the Dead Canyon area, the hydrology of the two areas
is remarkably different. Drilling information and borehole geophysics indi-
cate that the interflow zones associated with the Selah and Mabton interbeds
are the principal sources for domestic water in the Bickleton environs. The
Selah interflow zone is generally a poor producer and most good domestic
wells are drilled to the Mabton (300-400 ft). In isolated cases, the Mab-

ton interbed is compatible with moderate (500 gpm) irrigation production.
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Subsurface information indicates that units similar to those found in the
Dead Canyon area exist in the Bickleton area and that similar zones of high
porosity are present. Attempts to obtain water from interflow zones between
Priest Rapids flows or between the Priest Rapids and Frenchman Springs mem-
bers have resulted in very low hydrostatic heads and productions on the or-
der of a few tens of gallons per minute. Well 5/22-27C1 was completed to a
depth of 900 feet, had a static level of 750 feet below land surfacé, and
did not produce sufficient irrigation water.

Measurement of water levels in the Bickleton area has revealed consider-
able information on the area's hydrology. As previously mentioned, domestic
wells in the area vary in depth and tap different stratigraphic intervals.
In spite of this, water levels from almost all wells appear to define a sin-
gle surface which is, in most places, within a few tens of feet of the ground
surface. This relationship appears to hold over most of the Bickleton area
with one noticeable exception. In the southwest part of T. 6 N., R. 21 E.,
and the northwest part of T. 5 N., R. 21 E., there is an area where aqui-
fers associated with successively lower stratigraphic intervals between the
surface and the top of the Priest Rapids Member exhibit progressively lower
hydrostatic heads. The abruptness of the change is apparent in comparing
the depths and water levels of wells 6/20-36B1, 6/21-31F2 and 6/21-31F4.
These wells are drilled to similar stratigraphic levels except for 6/21-31F2
which terminates about 50 feet higher than the other two. Well 6/20-36Bl is
about 0.5 miles west of and 40 feet higher than the other two. Well 6/20-
36B1 is about 0.5 miles west of and 40 feet higher in elevation than 6/21-
31F2 and 31F4. The static water level in 6/20-36B1 is about 12 feet from
land surface, in striking contrast to that of wells 6/21-31F2 and 31F4.

Water levels in these latter wells are 197 and 270 feet below land surface,
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respectively. In addition to the striking difference in water levels, the
anomalous area has a history of poor production, even for domestic supplies.
This anomaly in hydrology is probaﬁ]y related to a permeability change, but
the cause of the change is unknown.

Water-level measurements in the Bickleton area wells also reveal that a
substantial head change occurs between wells which terminate above the Pfiest
Rapids Member .and those which penetrate the Frenchman Springs Member.  Only
two wells, 5/22-27C1 and 6/21-19Q01, have been drilled below the Priest
Rapids, but both have reported static water levels of 700 feet or greater
below 1and surface. Information obtained from conversations with area resi-
dents suggésts that a zone of intermediate head may exist in wells which
penetrate part of the Priest Rapids Member but which do not penetrate the
Frenchman Springs Member.

Monthly water-level measurements in selected wells indicate that annual
fluctuation varies among the wells and depends upon their depth and location.
Some of the hydrographs also suggest that an overall decline in ground-water
levels is occurring. In the immediate area of the community of Bickleton,
water-level information is available from two wells. Well 6/20-22D1 has been
measured regularly by the U. S. Geological Survey and provides the longest
available record for the area. This well is reported to be 44 feet deep,
which means that it bottoms somewhere in the Pomona flow. During the last
three years, the hydrograph (see Figure 62) appears to indicate an overall
decline in water level, with recovery during winter and early spring months
not equaling that of previous years. Unfortunately, only two measurements

were made in 1974 and 1975 and these may present a distortéd picture. The

127



Geology and Water Resources of Klickitat County, Washington

O

6/20-30Ql

o
T

o
T

Feet Below Land Surface

o

AT WT 7T T AT S T O T NTDlJIrFrIwMIA

1

1975

1976

6/20-22C)

Feet Below Land Surface

M T AT M T U T TATSTOTINTD
1975

L P I MIATMI JIJ I ATD)

1976

6/20-22DI

Feet Below Land Surface

Wm—lm } T/ 772 |

1973

1874 1

FIGURE 62. Water-level hydrographs,

and 6/20-2201, Klickitat County, Washington.

128

1975
observation wells 6/20-30Q1, 6/20-22C1,




Ground-water Resources

twice-yearly measurements were made, however, in the early spring and in the
fall and should approximate the annual maximum and minimum for the well. If
the measurements for 1974 and 1975 can be taken as representative, an overall
decline of about 20 feet has taken place over the last four years. In con-
trast, well 6/20-22C1, Jlocated only two blocks to the east, indicates 1ittle
overall decline in 1975 and 1976. This well is about 100 feet deeper than
6/20-22D1, has a relatively high static water level, and displayed good an-
nual recovery for the 18 months during which it was measured. Monthly water
levels are also availabie from the two wells in the earlier mentioned anoma-
lous area. Hydrographs of both wells (Figure 63) show a net decline in water
levels over the period of measurement with declines being most pronounced in
6/21-31F4.  Similarly, measurements made in 6/21-34N1 (Figure 63) also indi-
cate an overall decline during the period of measurement.

The apparent decline in these Bickleton area hydrographs may be a result
of higher than normal precipitation in 1975 followed by much lower than nor-
ma] precipitation in 1976 rather than a decline caused by ground-water use.
This explanation seems unlikely, however, for two reasons. One is that, al-
though annual precipitation for the Bickleton area during 1976 was about one-
half of normal, most of the deficit occurred in the fall and early winter
months, after the final water-level measurement. Weather Bureau records show
the 1976 annual precipitation to be 6.93 inches, in contrast to normal annual
precipitation of 13.04 inches. However, the records also show that by the
end of September 1976, the last month of water-level measurements, precipita-
tion was only 1.83 inches behind normal. The records indicate that yearly
fluctuations from two to three inches are not uncommon, and it seems unlikely
that such fluctuations would have such an immediate effect upon the deeper

ground-water zones.
129



.Geology and Water Resources of Klickitat County, Washington

250

27(1—

2801

290

Feet Below Land Surfoce

6/21-3IF2

[ ST 3T RNTT 4

) I . .

1975

| S W
1976 E:i

150
160
1’704

1801

Feet Below Land Surface

6/21-31F4

2°°I_A_|_u..|_.|_l_u_A_AJIQIHI ITT
1975

1976

601

Feet Below Land Surface

6/21-34NI

(4 v o e T -

FIGURE 63.

Lr I M ]

AT W T 71T T 1T X 1T % 1

1975
Water-level hydrographs,

1976

observation wells 6/21-31F1, 6/21-31F4,
and 6/21-34N1, Klickitat County, Washington.

130



Ground-water Resources

The second line of evidence that the water-level decline may not be a
direct result of variations in precipitation is that such variation should
produce a more profound effect upon the shallower wells. Such an effect is
not noticeable. The Cleveland well (6/20-30Q1) is only 14 feet deep and de-
pends on direct annual recharge. Still, it exhibits re]atiﬁe]y Tittle annual
fluctuation and né overall decline. If annual precipitation varied enough to
affect recharge, the effects should be evident in the hydrograph of this
well.

Continuation of deciining water levels could have far-reaching effects
upon the Bickleton area. If the aquifer associated with the Mabton interbed
ultimately were to be dewatered, production would most likely have to come
from much deeper zones in the Priest Rapids .and Frenchman Springs members,
To date, efforts to increase ground-water production for the Bickleton area
from these lower zones have been discouraging. Drilling information does
suggest that adequate domestic water may be available; however, the depressed
hydrostatic head associated with these lTower aquifers would require much

greater pump lifts.

Rock Creek Area

West of the Bickleton and Six Prong areas, the Rock Creek drainage basin
occupies a large part of east central Klickitat County. Because of its large
size and its definite geographic boundaries, the land drained by Rock Creek
and its tributaries lends itself to a natural subdivision for ground-water
discussion. The Rock Creek area extends from the Horse Heaven Hills in the
north to the Columbia River in the south and its deeply incised drainages
produce very rugged relief over most of the basin. The eastern half s

largely uninhabited and used mainly for dryland grazing. West of Rock Creek,
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the area is somewhat less dissected and the flat areas drained by Luna Gulch
and Badger Gulch are farmed. In the higher areas to the north, grazing and
logging are the primary land uses.

Yery little ground-water information is available for wmuch of the Rock
Creek area, particularly the eastern and northern part. Virtually no wells
have been drilled in these afeas and most-of the ground water used comes from
isolated springs. In the north, the density of springs appears to increase.

A few domestic wells have been drilled in the Pleasant Valley area be-
tween Rock Creek and Luna Butte. Most of these are from 100 to 300 feet
deep and most furnish adequate domestic supplies. In general, little well
_irrigation is attempted in the area; however, well 4/18-17K1 was driiled for
irrigation purposes. This well is apparently typical of most attempts to
secure irrigation water in this area. The well was reportedly deepened twice
and is currently about 780 feet deep. 1t presumably taps aquifers in the
Frenchman Springs Member. Currently, the well will sustain a production of
600 gpm for about one day before the pump breaks suction. The owner reports
that it is then several days before the well can again be used. The drilling
and pumping history of this well characterizes the inadequacy of grouﬁd-water
supplies for irrigation applications. This undoubtedly is a result of re-
strictions on recharge resulting from the heavy dissection of the surface by
Rock Creek and its tributaries and by the structural discontinuity produced

by the Luna Butte anticline,

Goldendale-Centerville Area

In central Klickitat County, the Goldendale-Centerville area consumes the

largest quantity of ground water of any area in the county. This area extends
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from the Horse Heaven Hills to the Columbia Hills and is bounded on the east
by Luna Butte and on the west by the main Klickitat River canyon.

The area slopes gently to the south, conforming to the dip of the under-
lying basalt bedrock, from the Horse Heaven anticline to the Swale Creek
syncline near the southern edge of the area. The general fiatness of much
of the southern part of the area lends itself well to irrigated crops such as
alfalfa and wheat. Irrigation and the high population density account for
substantial ground-water withdrawal.

Drilling informatidn and borehole géophysics indicate that most of the
ground water is obtained from porous interflow zones between the thick flows
of the Frenchman Springs Member of the Columbia River Basalt Group. Geophys-
ical logs from wells 4/16-16Q2 and 3/16-18D3 indicate that the interflow
zones associated with the Vantage interbed may also be productive.  Numerous
domestic wells are 200-300 feet deep; however, in many areas much shallower
wells provide adequate ground-water supplies. Irrigation wells are somewhat
deeper, though few exceed 500 feet in depth and, to date, no wells have been
drilled deeper than 1000 feet. Irrigation well production is normmally about
500 gpm with a few of the deeper wells capable of producing 1000-1500 gpm.

In the area north and west of Goldendale, where younger volcanics are
present, adequate domestic supplies are obtained from the younger volcanics
and the underlying sediments. Wells within the younger volcanics must be
drilled to depths of several hundred feet to reach water and, 1in many cases,
they probably are drilled into the underlying sediments and/or into Cotumbia
River Basalt. The very coarse, open texture of the younger vo]can%cs appar-
ently facilites rapid vertical movement of water. Incidents of heavy rains
resulting in a sudden muddying of water in wells several hundred feet deep

have been reported. Whereas the open texture of the younger basalts may
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reduce their productive capabilities, it probably is beneficial to the under-
lying aquifers in the Columbia River Group through rapid recharge.

In some areas, the Tertiary-Quaternary sediments present between the
Columbia River Basalt Group and the younger volcanics are adequate aquifers.
Generally, the productivity of these sediments is directly related to sedi-
ment size and sorting and the related permeability. Where the sediments are
primarily coarse sands and gravels and are extensive, well productions of up
to 150 gpm are reported. In areas where the sediments are predominantly
silts, clays, and tuffs, production is poor.

A similar relationship is evident in the Swale Creek valley sediments
where many shallow domestic wells yield adequate supplies. Occasionally,
wells in the coarse sediments will produce in excess of 100 gpm.

As is the case in the Bickleton area, water-level measurements in the
Goldendale-Centerville area.revea1 considerable information on subsurface
hydrology. Water-level contour maps based on mass water-level measurements
were constructed. Wells from which measurements were obtained are of vary-
ing depths and tap aquifers associated with different stratigraphic inter-
vals. However, with only a few exceptions, all wells have static levels which
define a relatively uniform surface and most have statié levels within a few
tens of feet of the surface. The exceptions are the deepest wells in the area
which appear to penetrate a lower system. A good example of the apparent in-
terconnection of producing zones within the upper 500 feet and the abrupt
change to the potentiometric surface of a lower zone is illustrated by the
hydrogen of weil 4/15-16F1 (Figure 64}. This well has piezometer tubes set at
four different depths and stratigraphic intervals. The top three, represent-

ing a total depth of 440 feet, have almost identical static water levels. The
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fourth zone (500-580 ft) has a much different water level which is about 200
feet lower than that of the upper three zones.

The mass water-level measurements were taken in early spring and late
fall for two successive years, partly in an effort to determine what effect
ground-water withdrawals in the Goldendale-Centerville area were having on
water levels, Examination of Figures 65 through 68 indicates that although
some slight change is noticeable from spring to fall, there is no evidence of
a major change. Comparison of these figures with water-level contours pre-
pared by Luzier (1969) indicates that 1little change has taken place since
the mid-1960's when Luzier's data were collected.

The lack of significant changes in the water levels seem to be apparent
in both the long-term and short-term hydrographs presented in Figures 69
through 72. Most hydrographs show annual recoveries to levels of the prev-
ious years. Even the hydrographs of Figure 72, which represent water-level

data collected since 1958, show recovery to common levels each year. These

tong-term hydrographs do illustrate, however, the effects of increased sea-

sonal withdrawals during the last few years. These effects appear as greater
annual fluctuations of the water levels.

Water-level measurements from well 4/16-16F1 appear to be of particular
interest (Figure 64). As previously discussed, the water levels associated
with the upper three zones appear to conform to those of nearby wells and fit
into the contoured surface presented in Figures 65 through 68. Water
levels of zone D, however, are much lower and are not directly related to the
upper zones. Water-level measurements made of zone D since 1973 indicate a
~ gradual increase in hydrostatic head during the last three years. This head

increase is not well wunderstood but may be in response to vertical leakage
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associated with the increasing number of wells. The head increase also may
reflect a gradual stabiltization of the aquifér since well construction.

For some time, the minor northwest-trending structural lineaments of the
area were thought to have a significant effect upon the distribution and
availability of ground'water in the Goldendale-Centerville area. In fact,
hydrologic evidence has been used to support the concept that these linea-
ments are faults. Results of mapping, menticned earlier, indicate that these
structures are folds and that there is little direct eQidence of faulting.
Borehole geophysical 1logs of wells in a line perpendicular to the trend of
Jineament reveal little evidence of structural or hydrologic discontinuity
except in the immediate area of the small anticlinal folds. The geophysics
indicate no vertical offset of stratigraphic units and show that - vertical
fluid movement between the same zones is characteristic of wells on either
side of one of the projected lineaments. Similarly, contouring of the mass
water level information suggested that the contour lines crossed the linea-
ments without interruption. |

_While the structures do not appear to have a substantial effect on the
hydrology of the area, some local subsurface damming may occur in the imme-
diate proximity of these folded structures. wg11 4/15-26A1, a flowing well
at the base of Snipes Butte, may reflect such a local damming effect. Sev-
eral other wells in this area flow intermittently, however, and the flow may
be attributable to well-head elevations that are lower than the regional wat-
er surface during recharge months.

A group of flowing artesian wells is present in the Little Klickitat
canyon, northwest of Goldendale, in Sections 2, 10, and 11 of T. 4 N., R. 16
E. The reason for the high heads in these wells is not fully understood.
However, it may result from a combination of the low elevation of the valley
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relative to the surrounding area, and to the presence to the south {down
gradient) of an apparent deep channel filled with younger volcanics.

In general, adequate supplies of ground water are available in most lo-
cations of the Goldendale-Centerville area. Production is poor 1in some of
the younger volcanics near Goldendale, apparently because of the restricted
nature of the younger basalts. Other areas where well production does not
seem adequate are the Horseshoe Bend area west of Goldendale and the High
Prairie area between the Swale Creek and Klickitat River canyons. Production
in these areas is poor probably because they are isolated by relatively deep
canyons. This isolation limits aquifer continuity and restricts recharge to
only that available within the area.

For most of the Goldendale-Centerville area, adequate domestic and irri-
gation supplies can be obtained a few hundred feet below surface in the
Frenchman Springs Member. In many areas, irrigation wells between 500 and
1000 feet in depth have produced 1000 to 2000 gpm. This is particularly true

of the Swale Creek valley near the axis of the Swale Creek syncline.

Camas Prairie-Upper Klickitat Basin Area

Camas P;airie consists of unconsglidated sediments, primarily gravel,
sand and clay, which overlie volcanic bedrock. Total thickness of these de-
posits is not known; however_C]ine (1976) reports them to be about 100 feet
deep in the southern part of the prairie. The age and nature of the un-
derlying bedrock 1is not known; however, outcrops surrounding the Camas
Prairie include both Columbia River Basalt and younger olivine basalt, and
it seems likely that these same rocks are present beneath the sediments.

Ground-water use in the Camas Prairie area is restricted principally to

domestic and stock-water needs. Pastures are extensively irrigated, but this
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water is obtained from tributaries to the Klickitat River delivered via Hell-
roaring Ditch. -

There are numerous small springs in the hills surrounding the prairie
and several large springs along the lower reaches of Outlet Creek and in the
Klickitat River Canyon just north of its confluence with Outlet Creek. Cas-
cade Spring {6/13-10R/s) reportedly discharges 18,000 gpm into Outlet Creek
and with several other nearby springs combines to produce about 100 cfs in-
crease in the flow of Outlet Creek (Cline, 1976). Several large springs on
the east side of the Klickitat River also produce substantial quantities of
water and supply the state salmon hatchery east of Glenwood. McCumber Spring
(3-1/2 miles north of Glemwood) has been developed as a water supply for the
Glenwood area and is estimated to yield about 1800 gpm.

The numerous springs and abundant surface-water resources have 1imited
well drilling in the Camas Prairie area. In addition, development of a water
system in the Glenwood area and recent expansion of the Conboy Wildlife Ref-
uge have resuited in the removal of many existing wells from active service.

Wells on Camas Prairie normally obtain water from either the unconsoli-
dated sedimentary deposits or the underiying basalt aquifers. The variable
nature of the unconsolidated sediments results in highly variable permeabili-
ties and a wide range of production capabilities, reported by Cline (1976)
to vary from O to 500 gpm. Cline suggested that in some areas production Hn
excess of 500 gpm might be obtainable for limited time periods. In many
areas, shallow wells dug in the sediments produce adequate domestic supplies.

The aquifer system underlying the unconsolidated sediments is associated
with the basaltic bedrock. As is the case elsewhere in the basalts, ground

‘water 1is normally obtained ffom interflow zones between basalt flows. To

date, most of the production from the basalts of the prairie has been for
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domestic and stock use and is moderately small. It seems likely, however,
that large production could be obtained from the basalt aquifers should it
ever become desirable.

The occurrence of two distinctively different producing materials in the
Camas Prairie area brings about two distinctive hydraulic systems. Water
levels in area wells depend upon which system the well penetrates. Two ob-
servation wells were established in Glenwood to monitor the two systems.
Well 6/12-10P1 s a shallow dug well, the hydrograph of which (Figure 73)
reflects the annual fluctuations of the water level in the unconsolidated de-
posits. The somewhat bimodal appearance of the well hydrograph probably re-
flects recharge occurring with the start of the irrigation season. In gener-
al, water levels of wells in the unconsolidated sediments are within a few
tens of feet of the surface.

Well 6/12-10k1 derives water from the underlying basalt and its water
level is indicative of the deeper wells. Cline (1976) reports the water sur-
face of this lower aquifer system to be at an elevation of about 1700 feet
with a gentle slope to the north and east. Examination of the hydrograph of
6/12-10K1 in Figure 73 reveals that, 1in contrast to many wells, the water
level rises to its highest point during the late summer months and, conver-
sely, reaches its 1lowest point in mid-winter. This may be a result of the
lag time involved for annual changes in precipitation to be reflected in the
deeper system. The well also may be responding to recharge from irrigation
in the area which would be active during the summer months and discontinued
during the winter. Study of the well hydrograph indicates that an apparent
overall decline in the water level occurred during the three years in which
water-level measurements were made. Whether this is indicative of any long-

term trend is not known, but with the amount of precipitation available to
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FIGURE 73. Water-level hydrographs, observation wells 6/12-10P1 and 6/12-
10K1, Klickitat County, Washington.

the area and the relatively low ground-water withdrawal, it seems unlikely.
Instead, the water levels may be reflecting a decrease in recharge related to
a reduction in irrigation because of the wetl summers of 1974 and 1975. |

In general, the Camas Prairie area enjoys an abundance of ground- and

surface-water supplies. In many areas, springs provide adequate domestic and
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stock water. Elsewhere, wells can furnish needed water supplies from either

the unconsolidated deposits or the underlying basalt aquifers.

Western Highlands

Ground—water distribution and production in the western highlands is
highly variable. In some areas, particularly in the northeast part of the
highlands, numerous springs exist. Most of the springs have low discharges
and are used primarily for stock watering., Other springs occur in the canyon
areas of Major Creek and Jewett Creek and in lesser drainages. With these
exceptions, springs appear to be less numerous in the highlands than in the
Camas Prairie area directly to the north.

Most domestic water in the highlands is obtained from wells, although
production does not appear to be as good in the highlands as elsewhere in the
western part of Klickitat County. Most of the ground-water prodpction
comes from interflow zones within the Columbia River basalt; however, produc-
tion 1is also obtained from the younger volcanics in the northeast and west.
Wells in the highlands vary considerably in depth and production; however,
in general, wells with depths of 200 to 300 feet, producing less than 10 gpm,
are common.  Reasons for the apparently restricted availability of ground
water in the highlands are not evident. However, a combination of geclogic
structure, erosional dissection, and limited recharge are suspect.

Large-scale irrigation is virtually nonexistent in the western highlands
although there has been some recent interest evident in the Laws Corner area
northeast of White Salmon. To date, well production is small; however, one
well, 3/11-15B1, produces 100 gpm from a depth of 185 feet. It is not known
whether deep well drilling would develop large supplies in the area. Never-

theless, limitations inherent to the local dissection and limited recharge
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suggest that production in excess of 200 to 300 gpm would be minimal.  Fur-
thermore, declining water levels with depth, characteristic of this area,

indicate that most attempts to obtain water from greater depths would result

in correspondingly lower water levels.

Lower Klickitat River Valley

Geologic units in the }ower Klickitat valley are restricted to basalts
of the Columbia River Group and recent stream gravels deposited at wide spots
in the valley. Ground-water occurrences within the valley are limited to
springs issuing from joints, faults, and interflow éones within basaits and
to wells drilled into the gravels or the basalts. Demand for the ground wat-
er is gma]], with most being for domestic purposes.

Most ground;water production is from shallow wells in the gravels or the
basalts. Where sufficiently large gravel bars exist at a relatively safe
elevation above the current river channel, most water is obtained from shal-
Tow dug or drilled wells in the gréve1s. Where the canyon is SO narrow as
to preciude formation of gravel bars, water is obtained from shallow wells
drilled into the basalts. Because of the proximity to the river, most basalt
wells are less than 100 feet deep. -

Most of the large springs and deep wells exist in a unique ground-water
area between Klickitat and Wahkaicus. Here, early settlers found several
large springs (Klickitat Springs) with a high mineral content and charged
with carbon dioxide. During the first half of this century, carbon dioxide
was extracted from this water, and dry ice was manufactured. In addition,
for short periods of time, the water was bottled and sold.

Several wells drilled at a later time encountered water of similar

quality. Most of these wells were drilled to depths between 200 and 300
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feet, and several are free-flowing. Evidence of the dry ice operations can
still be seen along the highway south of Wahkaicus 1in what is now a fishing
access area administered by Washington State. Flowing wells are still in
existence here. Reasons for the unique ground-water occurrence are not fully
understood, but Newcomb (1969) and Luzier (1969) have attributed it to fault-
ing which provides a conduit for deep, warm highly mineralized waters to

rise to the surface,

White Salmon River Basin

Basalts of the Columbia River Group are exposed on the sides of the
White Salmon River basin and younger volcanics fill the valley bottom. The
thickness of these younger volcanics is not known although it is likely that
they are underlain by the older Columbia River Group and, in some areas, by
older volcanics.

Like the Camas Prairie area, the White Salmon basin enjoys abundant
ground-water resources. Numerous springs issue from the older basalts along
the sides of the basin and from contact zones and fractures within the youn-
ger volcanics. Hydrographs of the White Salmon River indicate a gentle re-
cession limb for the station at Underwood, which is attributed to the signi-
ficant contribution of ground water in the central part of the basin. Much
of this contribution is from springs around the BZ Corners area. Springs
are also abundant in the Trout Lake area, and part of that community's water
supply is taken from Bear Spring west of the town.

Development of ground-water resources through wells is restricted pri-
marily to the immediate White Salmon valley, 1in those areas where springs or
surface supplies are not available. In most cases, wells are relatively shal-

tow, often being less than 10U feet in depth, with yields rarely exceeding 50
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gpm. MWells in the valley normally tap interflow zones within the younger
volcanics or in the underliying Columbia'River Basalt.

fn the northern part of the basin, near the town of Trout Lake, fewer
wells exist because the well-established Glacier Springs water system pro-
vides domestic water to many of the houses. Information from the few wells
in the area indicates a situation similar to that in the lower  valley where
domestic supplies are relatively easy to obtain.

One observation well (4/10-24J2) was monitored in the White Salmon val-
ley near Husum and is probably typical. The well is 93 feet deep and termi-
nates in an interbed within the younger volcanics. The well hydrograph, Fig-
ure 74, indicates a static level within 25 feet of the surface and rela-
tively little annual variation. Most wells within the valley are similar,
although wells drilled higher on the basin sides are likely to be somewhat

deeper and may have lower water levels.

|
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FIGURE 74. Water-level hydrograph, observation well 4/10-2442, Klickitat
County, Washington.
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There is much interest in irrigation-among orchardists and farmers, and
it seems likely that well irrigation within the valley would be feasible. To
date, no 1arge§v01ume well exists, but drilling to depths in excess of 500
feet in the central valley might provide significant quantities of irrigation

“water.

Columbia River Gorge

The Columbia River gorge is incised into basalts of the Co1um5ia River
Group and the river flows on the basalt surface. Younger volcanics are virtu-
ally absent in the gorge except for isolated deposits related to Haystack
Butte'(Sec. 3, T. 2 N., R, 15 E.} which lie on the north side. In the western
half of the gorge, deposits of Tertiary-Quaternary sediments, mainly tuffs
and tuffaceous sands and silts, are present along the sidés. These deposits
tend to increase in thickness and quantity westward. Other deposits in the
gorge include unconsolidated sediments, consisting mainly of qlacial fluvial
gravels, sands, and silts related to glacial flooding and 1lacustrine sedi-
ments.

Within the gorge, ground water is used primarily for domestic and munici-
pal needs; 1rrigafion water is generally obtained from the Columbia River.
The occasional occurrences of springs in the gorge appears to be controlled
predominantly by effective precipitation and geologic structure. Because of
precipitation decreases in the gorge from west to east, more springs occur
along the western than the eastern part of the gorge.

Although few springs with substantial discharges appear along the east-
ern half of the gorge, there are many small seeps and intermittent wet areas,
many of which have been developed into stockwatering ponds by area ranchers,
These seeps occur at interflow zones within the basalts and in fractures or

joints where an avenue for ground-water discharge is available. A few
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springs of constant discharge occur where faults or folds have produced a
ground-water conduit. An example of such a spring can be seen along Highway
14 in SE 1/4, Sec. 8, T. 3 N. R 18 E. where a spring large enough to provide
domestic water occurs in a large breccia-gouge zone associated with a fault.

To the west, springs become more abundant and, as Newcomb (1969} indica-
ted, these are controlled to some degree by the steepness of the slope.
Greater numbers of springs tend to occur on the gentler slopes. Newcomb indi-
cates that spring density in the central part of the area, northeast of Lyle,
is on the order of one spring per square mile. Discharge of most of these
springs is low, from 1 to 10 gpm; however, he reports isolated instances of
flows on the order of 30 gpm. Springs become more common and yields greater
as one moves westward toward the Bingen area.

Much of the ground water within the gorge 1is obtained from wells., In
the eastern half of the gorge there are few wells and most are located in and
around Roosevelt. Of several irrigation wells located in Sec. 21, T. 3 N., R.
20 E., most are shallow ({(less than 300 feet deep) and produce from 100 to
1000 gpm. Water levels in many of the wells indicate a degree of hydréu1ic
interconnection with the nearby river, and it is likely that substantial sup-
plies could be developed in the area.

Water supplies in the Goodnoe Hills area are generally marginal. Most
wells are drilled to depths of 200-300 feet and yields are often less than 10
gpm. The probable reason for the lack of abundant ground-water supplies re-
lates to the area's geologic and geographic position. The Goodnoe Hills area
is situated on a level bench about half-way between the Columbia River and
the crest of the Cb]umbia Hills and is biSected by Rock Creek canyon. The

size and location of the area suggests that it receives a limited amount of
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recharge and it is wunlikely that large quantities of ground water will ever
be obtained from wells in the Goodnoe Hills area.

Measurements from observation wells in the Goodnoe Hills area (Figure
75) indicate that although water levels are often greater than 100 feet below
surface, there is littie evidence of overall decline. This lack of apparent
decline may be attributed to the 1limited production of the area and the re-
sulting limited demand upon the area's ground-water supplies. Well 3/20-7F1
is located in Rock Creek Canyon and the water level in this well is much clo-
ser to the surface than the wells on the plateau surface. The hydrograph of
this well (Figure 75) indicates good annual recovery in this area.

Near the John Day Dam an aluminum plant operated by the Martin Marietta
Corporation obtains ground-water su§p1ies from deep wells within (.25 miltes
of the river. The plant requires substantial quantities of water and two of
their wells (3/17-20K1 and 21C1) were drilled to 1000 or more feet. In spite
of the proximity to the river, production of these wells fs somewhat limited,
and one (3/17-21A1) has been removed from service because of inadequate pro-
duction.

In the Dallesport area, a number of wells have been drilled for irriga-
tion and domestic supplies. Most are less than 200 feet deep and produce
less than 200 gpm. Three deeper wells {2/15-22F1, 22P1, and 27B1) produce
700 to 1000 gpm.

In the Dallesport-Dalles area, a highly productive ground-water body
called the Dalles Ground Water Reservoir provides the city of The Dalles with
part of its municipal supply. This reservoir occupies an area of about 30
square miles which underlies The Dalles and the Columbia River. The reser-

voir produces abundant quantities of ground water from interflow zones about
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FIGURE 75. Water-level hydrographs, observation wells 3/20-7F1, 3/19-23J1,
and 3/19-7G1, Klickitat County, Washington.
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100 feet below sea level.  Newcomb (1969)_ showed that wells in a part of
the Dallesport area in Klickitat County also tap this ground-water body.

The Dalles Ground Water Reservoir is of consideréb]e interest because it
is an important municipal source for The Dalles and because there has been
evidence of continued water-level decline in wells tapping this\;ystem. Ear-
ly measurements in wells showed the water level of the reservoir to be about
77 feet above sea level (Piper, 1932). Construction of the Bonneville and
later The Dalles dams raised the river level; however, 1in spite of the immé-
diate proximity of the reservoir to the river, water levels of the reservoir
wells did not respond. In fact, Newcomb {1969) reported a continued decline
in the water-level elevation which reached 28 feet in 1964.  Newcomb estfma-
ted a decline rate of about 5 feet per year for the reservoir.

Examination of water levels from The Dalles city wells and conversations
with officials of the Oregon State Water Resources Division indicate that the

problem of declining water levels may have changed. Water levels in several
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FIGURE 76. Water-level hydrograph, observation well 3/20-13R1, KXlickitat
County, Washington.

158



Ground-water Resources

"wells along the Columbia River now appear to be rising in response to the
higher river level. In addition, water levels in The Dalles municipal wells
which tap the reservoir reached elevations between 20 and 40 feet in March of

1977. This would suggest that levels have remained relatively constant since

the late 1960's.
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WATER QUALITY

Water quality is a function of the amount of material dissolved or sus-
pended in the water. In general, the higher the amount of dissolved and sus-
pended matter the poorer is the quality of the water. However, lack of cer-
tain elements, such as oxygen, can also contribute to poor water quality.
Recently it has become apparent that many industrial, domestic, and recrea-
tional practices have a profound effect upon water quality. With the increa-
sed demand on water resources for agriculture, industry, and domestic uses,
monitoring of water quality has become increasingly important.

To facilitate determination and maintenance of water quality, a series
of water quality standards has been established. These standards are gener-
ally presented as the maximum or minimum amounts of dissolved or suspended
material which will not be detrimental to public health or to the 1life-sus-
taining and aesthetic qualities of a water source.

Discussion of the water quality of Klickitat County is divided into sur-
face-water quality, which deals primarily with the major rivers, and ground-
water quality which includes springs and wells. Surface-water quality data is
a compilation of analyses done by the U. S. Geological Survey. Ground-water
quality information was assembled from previous studies of selected areas
within the county. No original water quality analyses were made in this

study.

Surface-Water Quality

Much of the county is semiarid and lakes are virtually nonexistent.

Thus, information on surface-water quality in Klickitat County is restricted
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largely to perennial rivers and streams. A compilation of the availability
of surface-water quality data is presented in Table 5. Locations of the sam-
pled sites, presented in Table 5, are shown on Plates I, II, and III. It
can be seen that little long-term water quality information exists. The most
continuous chemical analyses available are for the Klickitat River near Pitt
and the White Salmon River near Underwood.. Selected parts of these analyti-
cal data are presented in Appendix F. The complete analyses are available in
the yearly water quality summaries published by the U. S. Geological Survey
and in Van Winkle (1914) and Santos (1965). In addition, partial listings of
chemical analyses from streams in the Glenwood-Camas Prairie area and from
the Little Klickitat River near Wahkaicus are presented in Santos (1965}.
Analyses for the remaining stations in the Glenwood area are available in the
1974 edition of Water Resources Data for Washington, Vol. 2, Water Quality

Records.

Specific Properties and Constituents

Records indicate that the number and type of water quality properties
and constituents tested have varied considerably with time and sampling site.
Therefore, only the few properties and constituents which are repeated fre-
quently and which are good indicators of stream quality were chosen for pre-
sentation and discussion. These properties and constituents are temperature,
conductivity, pH, dissolved oxygen, dissolved solids, total nitrate, and

total coliform. A discussion of each is presented below.

Temperature
Water temperature, when combined with other properties and constituents,
provides an indication of water quality. Warmer water tends to increase the

rate of bfological reactions and results in excessive oxygen depletion. Loss
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TABLE 5: Availability of surface-water quality data, Klickitat County and

upper Klickitat River basin, Washington.

Daily Periodic
U.S.G.S Daily Suspended Chemical
Gaging Station Number Temperature Sediment Analyses
Alder Creek at 14034350 1962-1966 1962-1968
Alderdale
Rock Creek near 14036000 1962-1968 1962-1968
Roosevelt
Klickitat river 14108200 1974
below Soda Springs
Creek
Big Muddy Creek 14109000 1974
Klickitat River 14110000 1950-1956, 1959
near Glenwood 1970
Trout Creek 14110480 1974
ETlk Creek 14110490 1974
Qutlet Creek above 14110720 1974
Outlet Falls
White Creek 14110800 1974
Summit Creek 14111100 1974
Klickitat River near 14111500 1974
Dead Canyon
Little Klickitat 14112500 1959
River near
Wahkaicus
Klickitat River 14113000 1950-1970 1910-1911,
near Pitt 1959,
1966-1975
White Salmon 14123500 1968-1970 1960-1973

near Underwood

162



Water Quality

of oxygen can cause an overall decrease in water quality. In addition, the
ability of water to dissolve material 1is temperature-dependent, and a warm

stream normally will contain a higher concentration .of dissolved solids.

Conductivity

Conductivity is the ability of water to conduct electricity. Since con-
ductivity is directly related to the amount of dissolved material present in
the water, it can be used as an indicator of dissolved solids and water hard-

ness; high conductivity values indicate a high content of dissolved material.

pH

pH 1is a measurement of the acidity or alkalinity of water and is based
on a numerical scale of 1 to 14, 7 being neutral. In general, stream pH is
nearly neutral; slight acidity or alkalinity is indicative of concentrations

of dissolved material in the water.

Dissolved Oxygen

The amount of dissolved oxygen in the water is important because aerobic
decomposition 1is oxygen-dependent. If oxygen is not present in sufficient
quantity to support aerobic decomposition, anaerobic decomposition takes
place and often produces undesirable end products. In addition, maintenance
of normal populations of fish and other aquatic organisms is dependent upon

adequate quantities of dissolved oxygen.

Dissolved Solids

Normally, water hardness is a direct function of the amount of dissolved
solids present in the water. while hardness is not often a health hazard,
very hard water is not desirable for domestic use because of taste and resi-

due problems.
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Total Nitrate

Because nitrates are an end product of the normal decomposition of or-
ganic nitrogen compounds, measurement of nitrate levels in a given water
source has been successfully used to determine at what time pollution of the
water occurred. Knowledge of nitrate content is especially imp?rtant in
light of recent evidence that high nitrate levels pose a definite health
hazard. This is particularly important in agricultural areas where nitrogen

fertilizers are used extensively.

Total Coliform

Fecal coliform bacteria are a definite health hazard. Likely sources .

for coliform bacteria in rivers and streams are sewer treatment plant ef-
fluent, septic tank discharge, and grazing stock.

Examination of tables in Appendix F indicates that overall quality of
surface wafer in the county is good. The water quality analyses reflect the
geography of the stream basins. All principal streams within the county have
a steep gradient which ensures good oxygenation and tends to prevent develop-
ment of high water temperatures. In addition, the limited population and
Tack of related industry reduces the amount of potential pollutants.

Records from the White Salmon and Klickitat Rivers (Appendix F) show
that the rivers have maintained consistently good quality through the period
of analysis. Comparisons of analyses for the Klickitat River between 1910
and recent years demonstrate little variation in dissolved solids and total
nitrates. A new sewage treatment facility at the town of Klickitat is re-
flected in the total coliform record of the station at Pitt. Prior to 1973
(the year in which the new facility came into service) the median value of

total coliform was 556 mg/l, in contrast to 341 mg/l1 after 1973.
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Like the Klickitat River, the White Saimon River is relatively low in
pollutants, with the possible exception of total coliform. The moderately
high coliform count in the river is probably related to the presence of num-
erous homesites and their related septic systems along parts of the river
and, to a lesser extent, to grazing along the river and some of its tributar-

ies.

Classification of Washington Rivers and Streams

In 1970, regulations were initiated by the Water Po11utionﬁC0ntr01 Com-
‘mission of Washington setting water quality standards for intrastate rivers
and streams and classifying the streams relative to these standards. The
regulations established four classes of streams based on seven water quality
criteria. The seven criteria are total coliform content, dissolved oxygen
content, temperature, pH, turbidity, toxic, radiocactive and deleterious mat-
erial concentrations, and aesthetic value. The classes established are:
AA-extraordinary, A-excellent, B-good, and C-fair.

In addition to the development of quality standards, the regulations
assigned many of the rivers and streams in the state to one of the above
classes, based on the stream's water quality. Both the Klickitat and White
Salmon Rivers are classified A relative to the seven criteria listed above.
Comparisons of Appendix F with the criteria established for each class re-
veals that for those criteria presented in the tables (total coliform, dis-
solved oxygen, temperature, and pH), the only criteria which necessitated
classification of the two rivers as class A rather than AA was total coliform
content. For both streamé, totai coliform median values exceeded the class
AA 1imit of 50 and approached the class A limit of 240, This comparison sug-

gests that both the White Salmon and Klickitat rivers are of relatively high
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quality and it is likely that the standards for these two rivers are repre-

sentative for most of the perennial streams in Klickitat County.

Ground-Water Quality

Availability of information on ground-water quality within the study
area is limited. Most of the data available are from the central part of the
county and were collected by Luzier (1969) from the Goldendale-Centerville
area. Some ground-water quality data are also available for the Camas Prairie
area from work by Cline (1976).

As in surface-water quality studies, selected properties and consti-
tuents of ground water are tested to determine overall quality. In general,
the water is tested for selected anions and cations dissolved in the water.
Generally, the particular ions chosen are those which make up the bulk of the
dissolved material in the water and thus are the principal deteminants of
water quality. A compilation of water analyses from wells and dsprings in
Klickitat County is presented in Tables G-1 and G-2, Appendix G. As can be
seen in the tables, the principal ions chosen for analyses are silica, chlor-
ide, calcium, iron, magnesium, sodium, potassium, bicarbonate, carbonate,
fluoride, nitrate and orthophosphate. In addition to these ions, éonductiv-
ity, pH and total hardness were determined, as these parameters often give a
general assessment of water quality. Of the gonstituents tested, iron, cal-
cium, magnesium, bicarbonate, carbonate, sulfate and chloride are perhaps the
most important for ground waters of Klickitat County.

In 1962, the U. S. Public Health Service established general drinking
water standards for the United States. Table 6 presents these standards to

provide a comparison with the water quality analyses presented in Appendix G.
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TABLE 6. Maximum allowable concentration of selected constituents for public
water supplies.

Concentration

Substance mg/1
Arsenic (As) 0.01
Barium (Ba) 1.0
Boron (B) 1.0
Cadmium {(Cd) 0.01
Carbon Chloroform Extract (CCE) 0.2
Chloride (C1) 250.0
Chromium (hexavalent, Cr*®) 0.05
Copper (Cu) | 1.0
Cyanide (CN) 0.01
Fluoride (F) 2.0
Iron (Fe} 0.3
Lead (Pb) 0.05
Mercury {Hg) 0.005
Manganese (Mn) 0.05
Nitrogen (n) (nitrate plus nitrite) 10.0
Selenium (Se) 0.01
Silver (Ag) 0.05
Sulfate (S0,) 250.0
Total Disso%ved Solids (TDS) 500.0
Zinc (Zn) 5.0

Many of these standards were incorporated into the Washington State Rules and
Regulations regarding public water supplies and are thus the minimum stand-

ards for quality of public water supplies within the state.

Specific Properties and Constituents

Iron

The presence of levels of dissolved iron in water in excess of 0.3 ma/1
is generally considered undesirable because of taste, -staining, and residue
problems. Most wells and springs sampled within the county have iron levels
wel)l below the 0.3 mg/l 1limit. In most cases, those gfound—water sources
with high iron levels were in the unconsolidated sediments of the Swale Creek
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valley and the Camas Prairie area where higher iron values are more likely to
occur. Some wells penetrating basalt aquifers also exhibit high iron con-
tent, however. The recently drilled City of Goldendale well (4/16-16Q2) had
one analysis of 0.26 mg/l iron, which approaches the recommended limit. A
second analysis of the well, however, gave a much lower iron value, which
suggested the iron content may not be as high as originally indicated.
Although no analyses were available, visual inspection of water supply
facilities in the White Salmon River drainage, near Husum, indicates the
possibility of high iron concentrations in ground water. Several domestic
residences have experienced severe iron staining and incrustation problems.
Most of the wells in the area are drilled into younger volcanics in the river
valley with aquifers often located in the sedimentary interbeds. The source
of the iron is not known but may be derived from the younger volcanic flows.
Because of the majority of potable water wells tap basalt aquifers, iron does

not appear to be a serious problem in most areas of the county.

Calcium and Magnesium

Calcium and magnesium make up a substantial part of all dissolved
cations in most of the ground waters sampled. It is principally calcium and
magnesium which combine with soap to form the relatively insoluble precipi-
tates commonly associated with hard water. Newcomb (1972) found that in the
aquifers of the Columbia River Basalt Group, calcium and magnesjum ranged
from 20 to 100 mg/1. As can be seen from Appendix G, most of the values for
ground-water sources within the county fall within this range.

Newcomb suggests that much of the calcium present in ground-water sup-
plies 1is obtained from percolation through the soil and superficial weather-

ing-zone of the basalts. This would seem likely, as those wells which fail
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to penetrate the basalts have much the same calcium content as those which
tap basalt aquifers. Newcomb also noted an increase in these cations in
areas where there was substantial irrigation return flow. It is possible
that in areas of heavy irrigation within the county some concentration of

these cations in the ground-water supply may be noted.

Bicarbonate

Like the cations magnesium and calcium, bicarbonate is a principal anion
in normal ground waters of the Columbia River Basalt Group. Newcomb (1972)
lists bicarbonate values ranging from 50 to 300 mg/l and most of the sources
sampled within Klickitat County are well within that range. Within the coun-

ty, most samples show bicarbonate values between 30 and 150 mg/l.

Hardness

A combination of several of the above constituents contributes to a wat-
er‘characteristic referred to as hardness; Hardness is generally calculated
in mg/1 of CaC03 because it is normally the calcium and, to a lesser extent,
tﬁe magnesium cations, and the carbonate and bicarbonate anions which are the
significan£ determinants of hardness. Tables G-1 and G-2, Appendix G, pres-
ent hardness values for wells and springs in Klickitat County.

The relatve hardness scale commonly used is presented by Brown and oth-
ers (1970) and is as follows: 0-60 mg/1, soft; 61-120 mg/1, moderately hard;
121-180 mg/1, hard; and greater than 180 mQ/l, very hard. Based on this
scale, most of the county's ground-water sources are in the moderately hard
to hard range although a substantial number (12 of 86) of the wells sampled
showed very hard conditions. The reason for these hard water wells is not
readily apparent but may relate to irrigation of sedimentary deposits in the

Swale Creek area. This seems to be substantiated by Vandenburg and Santos
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(1965), who documented a relationship between well depth and hardness for
wells in their Columbia Plateau Province. They found that a decrease in
hardness occurred with depth and attributed it to the fact that small amounts
of calcium and magnesium surface sediments must be concentrated in irrigation

return waters.

Unique Occurrences.

Within Klickitat County there are several oécurrences of ground water of
very anomalous quality. The best known of these occurrences is along the
Klickitat River between the towns of Klickitat .and Wahkaicus. Here, an
occurrence of soda sprinys led to the drilling of many wells, several of
which flow. The water from both the springs and wells was found to be char-
ged with carbon dioxide and an extraction plant was constructed to extract
- the CO  for dry ice. Analyses from two of the wells in the immediate area
(4/13-24H1 and 4/14-19C1} are pfesentéd in Table G-1, Appendix G. Examina-
tion of these analyses reveals the waters to have a very high dissolved sol-
ids content.  Silica, calcium, magnesium, iron, sodium and potassium are
much higher than in most other wells in the county. Newcomb {1972) suggests
that these levels are much higher than most ground-water sources of the Col-
unbia Plateau.

Springs with water of similar unique chemical composition have been
noted by Cline (1976); the analyses are presented in Table G-2, Appendix G.
The presence of these highly unusual ground-water sources is not fully un-
derstood. The proximity of these waters to the younger volcanics has led
most researchers to propose a relatively warm, deep-seated source with mi-

gration of the surface beiny facilitated by near-vertical fault zones.
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Summary

Water quality information indicates that, in general, Klickitat County
enjoys ground water of good quality. Analyses of water from basalt wells
indicate that although the water is moderately hard, it contains retatively
minor amounts of other dissolved solids and lacks traces of toxic chemicals.
Waters obtained from wells and springs‘in the sediments are generally of
poorer quality than those from underlying basalt aquifers but in most cases
are still quite usable. The sedimentary aquifers have slightly higher cal-
cium, magnesium and bicarbonate contents which result in sltightly higher
hardness; some contain high concentrations of iron. Ground-water sources
from the younger volcanics are of varying quality with some wells in the

white Salmon River Valley also having high iron concentrations.
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Introduction

Much of the Klickitat County is semiarid with little appreciable precip-
itation occurring during the summer crop-growing months. As a result, sur-
face- and ground-water resources have been important since the area was first
settled. In the early days, the perennial streams in the central and western
parts of the county were immediately recognized as sources of irrigation and
stockwater and many were heavily appropriated. Later, availability of
ground-water supplies led to increased development of well irrigation in the
central and eastern parts of the county. Currently, much of the county's
surface-water resources are fully appropriated and the demand for ground

water is continuing to increase.

Water-Right Law

Although the water resources of the State of Washington are a public
trust, the right of private individuals to use these resources was establish-
ed in Article XXI of the State Constitution. The procedure for securing such
a right was established in Chapter CXLII, Session Laws of 1891. Most of the
early water appropriations ‘involved surface waters, but a growing population
and limited surface-water resources soon resulted in problems. As a result
of these problems a Surface Water Code was established in Chapter 117, Laws
of 1917. Unlike anything prior to this time, the laws established an office
of Hydraulic Engineer (now incorporated in the Department of Ecology) and es-
tablished a formal water-right appiication procedure which included review

by the Hydraulic Engineer and an opportunity for formal protest by all
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concerned parties. The Surface Water Code, as established in 1917, is essen-
tially the same as that in operation today.

Concern over rights to ground water within the state did not become man-
ifest until the 1940's. In response to this concern, the legislature passed
the Washington State Ground Water Code to establish procedures for securing
a right to ground-water withdrawal. The procedure established is much the
same as that set forth in the Surface Water Code. Applicants must apply for
a permit and, if granted, they may begin improvéments and subsequently make
withdrawals. Once the well or works have been constructed and the water is
put to beneficial use, certification is effected and the actual water right
is secured. Ground-water withdrawals of less than 5,000 gallons per day are
exempt from the above procedure.

In 1967, the Washington State Legislature passed the Water Rights Claim
Registration Act 1in an attempt to obtain a more complete inventory of water
use within the state. The act specified a five-year period from 1969 to 1974
during wich claims were to be filed. Everyone who claimed a right to the use
of surface or ground waters within the state was required to file a water

right claim. Those holding water rights issued by the state were exempted

from this program.

Water Rights in Klickitat County

Examination of water-right records of the Department of Ecology reveals
a total of 1015 water-right claims in Klickitat County. Of these, 401 are
for ground water, 594 are for surface water, and 20 are for reservoir water,

principal ly frdn the Columbia River. For management purposes, the Department
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of Ecology considers springs as surface-water sources, and they are so inclu-
ded in this report. The 401 ground-water claims are for a total of 157,
913.5 gpm and the 594 surface claims for a total of 568.55 cfs. Principal
use of the water resources of the county is irrigation.

The claims are in all stages, from application through certification,
and no attempt has been made to distinguish them further. Appendix H con-
tains a list of all surface-water and ground-water claims as of June 30,
1976. Those that have been certificated are so indicated. Tables 7 through
12 and 16 through 24 present a breakdown of periodic claim totals by individ-
ual drainage basin and a distribution of the claim with respect to both time
and geophysical area. The tables present both the instantaneous appropria-
tion in cfs (gpm for ground water) and annual appropriation in acre-feet. In
many instances, the instantaneous amount is specified but the annual appro-
priation is not. Lack of both an instantaneous and annual figure for every
claim accounts for the differences in amount apparent between the two columns
in each of the tables. The tables do provide a good indication of water-

resource development within the county over the last 25 years.

Analysis of Individual Drainage Basins

White Salmon River Basin

Table 7 reveals that surface-water fillings within the White Salmon
River basin have changed gradually since 1950. Between 1950 and 1955 the
total number of claims almost doubled and then changed little until after
1970.  The change of 28.34 cfs between 1970 and 1976 is quite likely because
of the Water Right Claim Registration Act and the effort from 1969 and 1974
to encourage filing of water-right claims. The total amount surface water

claimed (116.12 cfs) is substantially less than the low flow of the White
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Salmon River at Underwood (see Table 4), which suggests that some wafer may
still be available for appropriation. However, existing rights, hydroelec-
tric power requirements, and fish and wildlife requirements wmust all be
taken into consideration.

Ground-water claims within the basin, though insignificant in comparison
to surface-water claims, have increased substantially in the last ten years.
Part of this increase is undoubtedly in response to the registration act, but
may be partly attributed to recent interest in irrigating higher plateau

areas where adequate surface-water supplies do not exist.

Major-Creek Basin

The small size and steep topography of the Major Creek basin has under-
standably limited the amount of surface-water claims (Table 8). A total
of 1.61 cfs has been requested, most of which is for domestic and stockwater
uses and is obtained from small springs within the basin.

Ground-water claims in the area are also small but approach in total
quantity that of the much larger White Salmon River basin. Most of the
ground-water fillings were made between 1970 and 1975 and are likely in re-

sponse to the registration act.

Kiickitat River Basin

The Klickitat River basin is the largest drainage basin in the county
and includes the subsidiary drainage basins of the Little Klickitat River and
Swale Creek. The amount of surface water claimed within the Klickitat River
basin totaled 437.25 cfs as of 1976 (Tables 10, 11, and 12). Of this total,
87% or 378,34 cfs is glaimed within the main Klickitat River basin exclusive
of the Little Klickitat and Swale Creek basins. Most of these surface-water
claims within the Klickitat River basin are jn the Camas Prairie area and
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and in the western part of the basin. Comparison of total number of cfs
claimed in 1950 and in 1976 (Table 10} reveals little increase in appropria-
tion over the 26 year period. This is not particularly surprising as many of
the claims date back to the late 1800's and are some of the earliest surface-
water claims in the county. Most c¢laims are for domestic and stock use
and for irrigation of Camas Prairie.

As in the western part of the Klickitat River basin, there has been re-
latively little change in surface-water claims in the Little Klickitat Riv-
er basin since 1950. The surface-water resources available in the Little
Klickitat basin are substantially Tless than in other parts of the Klicki-
tat basin and most of the resources were appropriated in the late 1800's.

Ground-water claims within the Klickitat River basin are almost exclu-
sively restricted to the Little Klickitat and Swale Creek basins. Only 2044
gpm or 3% of the total amount claimed for the entire Kiickitat River basin
are from locations outside the Little Klickitat and Swale Creek basins.
Tables 11 and 12 reveal a substantial increase in listings between 1970 and
1975 for both basins. A part of the increase between 1970 and 1975 is probab-
ly attributable to the registration act; however, analysis of irrigation
power requirements presented in Table 13 indicates a steady increase in
both customers and total kilowatt-hours (KWH) per year. This suggests that a
substantial part of the increase does indeed indicate an increase in ground-
water withdrawal.

An attempt was made to determine what effect, if any, the increased
withdrawal in the Little Klickitat and Swale Creek basins had upon the
streams in the area, particularly the Little Klickitat River. The analysis
involved comparisons of stream discharge records between the gaging station
at Goldendale, which is 1located above most of the ground-water withdrawals
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in the basin, and the station at Wahkaicus where the Little Klickitat River
enters the Klickitat River. A simple ratio was calculated between monthly
mean discharges at each station fér the six-month period of May through
October and for the three-month low-flow period of July, August and Septem-
ber. The analysis was complicated by several factors fnciudfng: 1) wunregu-
lated discharge of the Goldendale sewer plant into the Little Klickitat
River; 2) unknown withdrawals directly from the stream; 3) Yack of adequate
gaging station records.

Tables 14 and 15 contain the results of the analysis. Little consistent
change in the ratio is apparent through the period of increased pumping,
which would suggest the increased withdrawal of ground water has little ef-
fect upon the flow of the Little Klickitat River. Considering the general
nature of the method and the numerous variables involved, more detailed mod-

eling efforts using improved withdrawal figures are needed.

Alder Creek and Dead Canyon Basins

The Alder Creek and Dead Canyon-Glade Creek basins occupy a substantial
part of the eastern third of the county. There isrvirtually no surface water
in the area, and accuordingly there are no claims for surface-water rights.
Substantial deep-well irrigation is being developed, and Tables 17 and 18
reflect this, Prior to 1950, no ground-water rights were recorded in these
areas, while the combined areas now account for 54,290 gpm or 34% of the to-
tal ground-water claims in the county. While a part of this total is probab-
ly related to the registration act, the change in amount in the Alder Creek
basin (Table 17} between 1975 and 1976 reflects the continuing interest in

deep-well irrigation potential of these areas.
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Other Basins

Tables 19 through 24 contain water-right listings for several of the
smaller basins in the eastern half of Klickitat County. Included in these
tables are Rock Creek, Wood Gulch, Chapman Creek, 01d Lady Canyon, and Pine
Creek basins. These basins lie in the drier eastern part of the county and
include large areas not suited for irrigation. The lack of surface water,
particularly during the summer months, limits most of the surface-water right
listings to springs used for domestic or stockwater purposes. Some of the
basins have no surface-water listings whatsoever.

Most basins have a few ground-water listings; the total of all five
basins amounts to 15,834 gpm. Many of these rights are for domestic and

stock uses.

TABLE 7. Summation of surface- and ground-water appropriation, White Salmon
River basin, Klickitat County, Washington.

Surtace Water Ground Water
Year cfs acre-feet gpm acre-feet
1950 43.60 0.12 67.0 38.0
1955 74.80 187.13 67.0 38.0
1960 79.20 1411.63 117.0 66.0
1965 80.05 1594.63 217.0 91.6
1970 87.78 3022.92 894.0 322.1
1975 116.12 5824.72 1368.0 | 473.9
1976 116.12 5824.72 1393.0 473.9
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TABLE 8, Summation of surface- and ground-water appropriation, Major Creek
basin, Klickitat County, Washington. ‘

Surface Water Ground Water

Year cfs acre-feet gpm acre-feet
1950 - -- -- -
1955 g.01 -- -- . ==
1960 0.24 -- -- -
1965 0.80 128.5 -~ --
1970 0.90 128.5 47.0 25.0
1975 1.6l 156.5 1283.5 53.0
1976 1.61 156.5 1283.5 : 53.0

TABLE 9. Summation of surface- and ground-water appropriation, Water Re-
source Inventory Area 29 exclusive of the White Salmon River basin,
Klickitat County, Washington.

Surface Water Ground Water

Year cfs acre-feet gpm acre-feet
1950 0.25 -- - -
1955 0.25 -- 500.0 800.0
1960 0.85 120.0 500.0 800.0
1965 2.90 1019.0 560.0 - 831.2
1970 2.96 1031.0 - 1870.0 1705.2
1975 4.69 1356.3 2696.5 2289.7
1976 | 5.19 1356.3 2696.5 2289.7
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TABLE 10. Summation of surface- and ground-water appropriation, Klickitat
River basin exclusive of Little Klickitat River and Swale Creek
basins, Klickitat County, Washington.

Surface Water Ground Water
Year cfs acre-feet gpm acre-feet
1950 341.20 1.0 -- --
1955 353.24 2.75 390.0 287.0
1960 353.55 45,75 410.0 296.6
1965 355.75 488.75 430.0 298.6
1970 360.22 1326.35 589.0 430.6
1975 378.34 2817.69 1009.0 532.6
1976 378.34 2817.69 2044.0 532.6

TABLE 11. Summation of surface- and ground-water appropriation, Little Kli-
ckitat River basin, Klickitat County, Washington.

Surface Water Ground Water

Year cfs acre-feet gpm acre-feet
1950 38.23 1987.33 413.0 100.94
1955 38.80 2116.,37 831.0 281.34
1960 39.92 2156.37 , 1374.0 532.54
1965 43 .40 3020.47 3053.0 1596.68
1970 45,75 ' 3178.67 26,838.0 12,243.1
1975 54,52 3465.47 47,304.0 21,486.1
1976 58.54 3465.47 47,464.0 21,486.1
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TABLE 12. Summation of surface- and ground-water appropriation, Swale Creek
basin, Klickitat County, Washington.

Surface Water Ground Water
Year cfs acre-feet gpm acre-feet
1950 -- -- 125.0 40.0
1955 -- -- 125.0 40.0
1960 -- -- 200.0 100.0
1965 -- -- 465.0 296.0
1970 -- -- 10,905.0 6124.1
1975 0.37 56.4 19,533.5 10,202,0
1976 0.37 56.4 19,533.5 10,202.2
TABLE 13. Electrical power usage for irrigation customers, Goldendale sub-

station, Klickitat County, Washington.

Number of Total
Year Customers KWH/yr/customer KWH/yr
1960 -- -- 1,925,896
1961 - -- 2,027,629
1962 -- -- 2,474,585
1963 -- -- 2,667,462
1964 ' 70 40,305 2,821,350
1965 70 47,254 3,307,780
1966 80 49,176 3,934,080
1967 92 36,401 3,348,982
1968 ' 107 50,184 5,369,688
1969 139 45,128 6,272,792
1970 154 48,749 7,507,346
1971 158 52,119 8,234,802
1972 166 48,131 7,989,746
1973 172 58,420 10,048,240
1974 186 57,385 10,673,610
1975 195 55,377 10,798,515
1976 204 61,933 12,634,322
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TABLE 14. Comparison of monthly mean discharge (July-September) between
stream gaging stations near Goldendale and Wahkaicus on the Lit-
tle Klickitat River, Klickitat County, Washington.

Monthiy Mean Discharge
Date (cfs)
Goldendale Wahkaicus Ratio Average

Year Month {A) (8) A/B Ratio

1947 July 2.91 24.3 0.120
Aug. 1.09 19.9 0.055
Sept. 2.01 23.3 0.086 0.087

1948 July 11.2 49.3 0.227 |
Aug. 4,32 33.1 0.131
Sept. 3.18 29.4 0.108 0.155

1949 July 9.19 45.0 0.204
Aug. 3.38 35.0 0.097
Sept. 3.14 36.0 0.087 0.129

1950 July 18.9 66.0 0.286
Aug. 5.3 37.0 0.143
Sept. 3.7 31.0 0.119 0.183

1951 July 12.8 59.3 0.216
Aug, 4.35 42.3 0.103
Sept. 4,17 42.4 0.098 0.139

1958 July 6.65 36.1 0.184
Aug. 1.99 24.9 0.080
Sept. 2.65 31.6 0.084 0.116

1959 Aug. 1.30 20.8 0.065
Sept. 2.84 29.3 0.097 0.108

1960 July 4,83 24.6 0.196
Aug. 1.60 19.1 0.084
Sept. 1.29 24,2 0.053 0.111

1961 July . 8.57 41.3 0.208
Aug. 3.13 29.7 0.105
Sept. 2.70 28.7 0.112 0.142

1963 July 5.17 35.3 0.147
Aug. 1.58 22.9 0.067
Sept. 1.21 23.9 0.051 0.087

1564 July /.50 30.0 0.250
Aug. 2.71 21.0 0.129
Sept. 2.07 22.1 0.094 0.158

182



TABLE 14 (Cont'd)

Water Use

Monthly Mean Discharge

Date {cfs)
Goldendale Wahkaicus Ratio Average
Year Month (A) (B) A/B Ratio
1965 July 4.95 30.9 0.160
Aug. 2.67 25.0 0.107
Sept. 2.55 26.9 0.095 0.121
1966 July 11.9 39.3 0.303
Aug. 2.64 19.7 0.134
Sept. 2.36 24.2 0.098 0.178
1967 July 3.27 20.3 0.161
Aug. 0.63 12.5 0.050
Sept. 0.77 17.4 0.044 0.085
1968 July 1.59 15.8 0.101
Aug. 2.19 18.5 0.118
Sept. 2.88 25.6 0.113 0.111
1969 July 5.76 30.7 0.188
Aug. 1.71 20.6 0.083
Sept. 2.65 26.7 0.99 0.123
1970 July 4.44 25.9 0.171
Aug. 1.11 16.7 0.067
Sept. 1.14 18.2 0.063 0.100
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TABLE 15. Comparison of monthly mean discharge (May-October) between stream
gaging stations near Goldendale and Wahkaicus on the Little Klick-
itat River, Klickitat County, Washington.

Monthly Mean Uischarge
Date (cfs)
Goldendale Wahkaicus Ratio Average

Year Month (A) (B) A/B Ratio

1947 May 34.1 97.3 0.350
June 13.6 55.4 0.246
July 2.91 24.3 0.120
Aug. 1.09 19.9 0.055
Sept. 2.01 23.3 0.086
Oct. 19.1 54.6 0.350 - 0.201

1948 May 102.0 242.0 0.422
June 51.3 146.0 0.351
July 11.2 49.3 0.227
Aug. 4.32 33.1 0.131
Sept. 3.18 29.4 0.108
Oct. 5.08 35.0 0.145 0.231

1949 May 118.0 320.0 0.369
June 39.0 120.0 0.325
July 9.19 45.0 0.204
Aug. 3.38 35.0 0.097
Sept. 3.14 36.0 0.087
Oct. 4.89 32.0 0.153

1950 May 88.4 280.0 0.316 }
June 67.0 170.0 0.394
July 8.9 66.0 0.286
Aug. 5.3 37.0 0.143
Sept. 3.7 31.0 0.119
Oct. 14.3 54.3 0.263 0.254

1951 May 107.0 297.0 0.360
June 44.9 125.0 0.359
July 12.8 59.3 0.216
Aug. 4,35 42.3 0.103
Sept. 4,17 42.4 0.098 0.227
Oct. -- - --

1958 May 83.6 194.0 0.431
June 24.5 77.6 0.316
July 6.65 36.1 0.184
Aug. 1.99 24.9 0.080
Sept. 2.65 31.6 0.084
Oct. 3.89 35.6 0.109 0.201
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Water Use

Monthly Mean Discharge

185

Date {cfs)
Goldendale Wahkaicus Ratio Average

Year Month (A) (B) A/B Ratio
1959 May 37.5 96.6 0.388

June 18.4 51.2 0.359

July ~ 4.16 25.8 0.161

Aug. 1.36 20.8 0.065

Sept. 2.84 29.3 0.097

Oct. 4.4 38.0 0.116 0.198
1960 May 62.3 161.0 0.387

June 28.6 74.4 0.384

July 4.83 24.6 0.196

Aug. 1.6 19.1 0.084

Sept. 1.29 24.2 0.053

Oct. 2.75 30.8 0.089 0.199
1961 May 69.7 179.0 0.389

June 40.0 98.7 0.427

July 8.57 41.3 0.208

Aug. 3.13 29.7 0.105

Sept. 2.7 28.7 0.094

Oct. h.48 37.7 0.145 0.228
1962 May 60.4 152.0 0.397

June 30.4 72.4 0.420

July 7.16 33.6 0.213

Aug. 3.11 27.8 0.112

Sept. 2.4 26.8 0.090

Oct. 8.83 45.7 0.193 0.238
1963 May 56.7 152.0 0.373

June 17.7 62.3 0.284

July 5.17 35.3 0.147

Aug. 1.58 22.9 0.069

Sept. 1.21 23.9 0.051 0.171

Oct. 2.92 30.4 - 0.096
1964 May 50.8 110.0 0.462

June 36.9 82.8 0.448

July 7.5 30.0 0.250

Aug. 2.71 21.0 0.129

Sept. 2.07 22.1 0.094

Oct. 3.6 32.5 0.111 0.250
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TABLE 15 (Cont'd)

Monthly Mean Discharge

Date {cfs)
Goldendale Wahkaicus Ratio Average
Year Month {A) (B) A/B Ratio
1965 May 50.1 130.0 0.385
June 23.4 70.0 0.334
July 4,95 30.9 0.160
Aug. 2.67 25.0 0.107
Sept. 2.55 26.9 0.095
Oct. 4.3 32.2 0.134 0.203
1966 May 64.6 151.0 0.428
June 26.8 62.4 0.430
July 11.9 39.3 0.303
Aug. 2.64 19.7 0.134
Sept. 2.36 34.2 0.098
Oct. 4.02 32.2 0.125 0.253
1967 May 51.7 109.0 0.474
June 24.4 59.7 0.409
July 3.27 20.3 0.161
Aug. 0.63 12.5 0.050
Sept. 0.77 17.4 0.044
Oct. 6.15 32.3 0.190 0.222
1968 May 16.0 52.2 0.307
June 6.27 33.6 0.187
July 1.59 15.8 0.101
Aug. 2.19 18.5 0.118
- Sept. 2.88 25.6 0.113
Oct. 6.17 33.1 0.186 0.169
1969 May 89.6 212.0 0.423
June 30.2 94,3 0.320
July 5.76 30.7 0.188
Aug. 1.71 20.6 0.083
Sept. 2.65 26.7 0.099
Oct. 5.27 37.8 0.139 0.209
1970 May 53.9 115.0 0.469
June 28.7 60.4 0.475
July 4.44 25.9 0.171
Aug. 1.11 16.7 0.067
Sept. 1.14 18.7 0.063 0.249
Oct. -- - -
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TABLE 16. Summation of surface- and ground-water appropriation, Water Res-
ource Inventory Area 30 exclusive of Klickitat River basin, Klick-
itat County, Washington.

Surface Water Ground Water

Year cfs acre-feet gpm acre-feet

1950 4.91 -- 1800 637.0

1955 5.45 -- 4030 221.4

1960 5.49 4.0 4840 3517.4

1965 4,70 44.0 5182 3651.5

1970 6.42 265.5 7362 5105.0

1975 7.07 288.5 9544 5834.1

1976 7.07 288.5 9544 5834.1

TABLE 17. Summation of surface- and ground-water appropriation, Alder Creek
basin, Klickitat County, Washington.

Surface Water Ground Water

Year cfs acre-feet gpm acre-feet

1950 - -~ -- --

1955 -- -- - --

1960 - -- 1600 640.0

1965 -- -- 1600 640.0

1970 - -- 1600 640.0

1975 -- -- 8800 2515.0

1976 -- -- 13,800 2515.0
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TABLE 18. Summation of surface- and ground-water appropriation, Dead Canyon
and Glade Creek basins, Klickitat County, Washington,

Surface Water Ground Water

Year cfs acre-feet gpm acre-feet
1950 -- -- -- --
1955 -- -- 200.0 160.0
1860 -- -- 890.0 680.0
1965 -- -- 890.0 680.0
1870 -- - 74%0.0 1557.0
1975 -- -- 40,490.0 12,251.0
1976 -- -~ 40,490.0 12,251,0

TABLE 19, Summation of surface- and ground-water appropriation, Rock Creek
basin, Klickitat County, Washington.

Surface Water Ground Water

Year cfs acre-feet gpm acre-feet
1950 -- -- -- --
1955 - - - --
1960 0.4 -- 50.0 20.0
1965 0.6 69.0 50.0 20,0
1970 0.63 73.1 2657.0 860.0
1975 0.69 100.1 7813.0 3516.9
1876 .69 100.1 7813.0 3516.9
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TABLE 20. Summation of surface- and ground-water appropriation, Wood Gulch
basin, Klickitat County, Washington.

] Surface Water Ground Water

Year cfs acre-feet gpm acre-feet
1950 -- -- -- --
1955 -- -- -- -
1960 -- -- - -
1965 -- -- -- -
1970 -- -- 3150.0 2175.0
1975 - 0.015 1.0 3150.0 2175.0
1976 0.015 1.0 3150.0 2175.0

TABLE 21. Summation of surface- and ground-water appropriation, .Chapman
Creek basin, Klickitat County, Washington.

Surface Water . Ground Hater
Year cfs acre-feet gpm acre-feet
1950 - -- -- --
1955 0.26 50.0 2650.0 1010.0
1960 0.26 50.0 2650.0 1010.0
1965 0.26 50.0 2650.0 1010.0
1970 0.26 50.0 2650.0 1010.0
1975 0.26 50.0 2650.0 1010.0
1976 0.26 50.0 2650.0 1010.0
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TABLE 22. Summation of surface- and ground-water appropriation, 01d Lady
Canyon basin, Klickitat County, Washington.

Surface Water Ground Water
Year cfs acre-feet gpm acre-feet

1950 -- -- -- -
1955 - -- - -
1960 -- -- - -
1965 -- -- - -
‘1970 | -- -- -- --
1875 -- -- 12.0 2.0
1976 -- -- 12.0 2.0

TABLE 23. Summation of surface- and ground-water appropriation, Pine Creek
basin, Klickitat County, Washington.

Surface Water Ground Water

Year cfs acre-feet gpm acre-feet
1950 -- -- -- --
1955 -- : -— - -
1960 0.24 48.0 -- --
1965 0.24 48.0 -- v --
1970 0.25 49.0 9.0 2.0
1975 0.25 49.0 9.0 2.0
1976 ' 0.25 49.0 9.0 2.0
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TABLE 24. Summation of surface- and ground-water appropriation, Water Res-
- ource Inventory Area 31 exclusive of Rock Creek, Wood Gulch, Chap-
man Creek, 01d Lady Canyon, Pine Creek, Alder Creek, Dead Canyon,

and Glade Creek basins, Klickitat County, Washington.

: Surface Water Ground Water
Year cfs acre-feet gpm acre-feet
1950 0.01 -- 200.0 111.0
1955 0.01 -- 200.0 111.0
1960 0.09 22.0 200.0 111.0
1965 0.09 22.0 681.0 414.8
1970 0.09 22.0 2681.0 3614.8
1975 0.09 22.0 3831.0 3893.8
1976 0.09 22.0 3831.0 3893,8
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SUMMARY

Klickitat County and the upper Klickitat River basin occupy an area in
excess of 2200 square miles in south-central Washington. The area is a geo-
graphical transition zone between the Cascade Mountains on the west and the
Columbia plateau to the east, and its transitional nature is evident in the
area's climate, geology, and in the nature and occurrence of its water res-
ources.

The climate of Klickitat County changes from humid and subhumid in the
west to semiarid and arid in the east, Eastward migrating storms associated
with low pressure systems dominate the county's weather in the winter months.
During these months the weather -is cool and wet. In the summer, high pres-
sure dominates bringing warm and dry conditions to the area.

Most precipitation occurs as rain or snow during the winter months with
annual rainfall decreasing markedly from west to east. Annual precipitation
varies from 70 inches in the west to less than 10 in the east. Abundant pre-
cipitation also occurs in areas.of high elevation with annual totals exceed-
ing 100 inches on Mt. Adams in the northwest part of the study area. Precip-
itation is low in the Columbia River gorge because of its low elevation and
the expansion of air flow east of the Cascade water gap. Long-term records
reveal a cyclical distribution of precipitation.

Average monthly temperatures range from 65-70°F in July to 30°F in Jan-
uary. Temperature is also controlled by elevation with warmer temperatures
occurring at lower elevations. Long-term temperature averages indicate tem-
perétures Tower than the mean during the 1920's and 1930's. Temperatures
have remained at or near the mean for the last 15 years.

Water budget calculations done for several locations in the county re-

flect the areal variation in precipitation and temperature. Stations in the
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western part of the county have a large water surplus in early spring and
small water deficits in the summer months. Conversely, locations in the east
have low precipitation and high evapotranspiration resulting in a high water
deficit and no water surplus.

Within the study area, four major geologic units are recognized. The
oldest of these, the older volcanic and volcaniclastic rocks, consists of
tuffs and tuff breccias with some interbedded basaltic and andesitic lavas.
Exposure of these rocks is limited to the northwest corner of the county.

Overlying the older volcanics is a sequence of basalts of the Columbia
River Group. These basalts are the most extensive unit in the study area and
appear to thicken to the east. Units of the group exposed are those of the
Wanapum and Grande Ronde basalts in the west and the saddle Mountains Basalt
to the east.

In protected areas, the Columbia River Basalt is overlain by a sequence
of Tertiary-Quaternary sédiments. In the central part of the county the
sediments are mainly a quartzite conglomerate in a tuffaceous matrix. To
the west the sediments contain less quartzite and more basalt and andesite.

The youngest geologic unit recognized is the younger volcanics present
in the north and west part of the study area. This unit includes the Simcoe
Mountain volcanics north of Goldendale and the younger basaltic and andesitic
lavas associated with Mt. Adams and other eruptive centers to the west.

Distribution of surface-water resources is in direct relation to avail-
able precipitation within the study area. Very intermittent streams charac-
terized by rapid runoff, wide discharge variation, and no sustained minimum
flow are present in the arid eastern part of the study area. Conversely,
streams in the west exhibit less discharge variation and substantial minimum

flows sustained by ground-water discharge and snowmelt during the summer
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months.  Streams in the county's central part represent a transition between
the two extremes with high runoffs and low but sustained minimum flows. Peak
flows fqr all streams ocﬁur in late winter months and minimum flows occur in
Tate summer and early fall,

Ground-water resources appear more widely available throughout the study
area than surface water. In the western third of the county, numerous
springs exist, most issuing from permeable zones in the Columbia River Basalt
and younger volcanics. In the rest of the county, wells are the primary
ground-water source, and most obtain adequate supplies from permeable inter-
flow zones in the Columbia River Basalt Group. In the Goldendale-Centerville
area, irrigation wells capable of 1000-1500 gpm have been developed and well
irrigation is extensive. In the Dead Canyon and Glade Creek areas, near the
county's eastern edge, high production irrigation wells have been obtained,
some of which flow in excess of 2000 gpm. Analysis of well hydrographs indi-
cate that in most areas annual recharge appears sufficient to keep up with
present demand. In the eastern part of the county, however, some evidence
exists to indicate that recharge is insufficient, particularly in the Bickle-
ton area.

Water quality within the study area appears to be good. Analysis of
major streams within the county indicates most to have water of excellent
quality. A few of the sample locations indicate coliform content to be high-
er than desirable, probably as a result of septic tank effluent and livestock
grazing in close proximity to the stream.

Ground-water quality also appears to be generally good. A few wells in
the younger volcanics appear to have a high iron content and wells located in
sediments  show some iron and hardness problems. Isolated instances of soda

springs and wells are also found within the study area. These ground-water
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sources have a high chemical and mineral content and are undesirable for most
domestic purposes. In general, however, water quality is good and, with ade-
quate protection, should remaip S0.

A review of water-right claims for the study area revga?s a total of
1015 claims. Of these, 594 claims are for a total of 568.55 ¢fs on surface
water and 401 are for a 157,913.5 gpm of ground water. Many of the surface-
water claims are long-standing and date back to the late 1800's when the area
was first settled. Many of the ground-water claims have resu]ted from rela-
tively recent interest in deep-well irrigation. An increase in the number of
claims is noted in the last 10 years which is attributable in part to increa-
sed demand and to the Water Right Claim Regulation Act.

Most surface-water supplies are near fully appropriated and ground-water
supplies will undoubtedly have to meet most of the future demand. Currently,
ground-water supplies in much of the county appear adequate to meet this de-
ﬁand; however, care must be exercised in its development. Some areas, par-
ticularly in the eastern third of the county, appear to be marginal and ex-
tensive ground-water withdrawal could do serious harm. Thus, before substan-
tial ground-water withdrawal is permitted in these areas its effects must be

carefully assessed.
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APPENDIX A

Miscellaneous and Crest-Stage Discharge Measurements of Streams
in Klickitat County an the Upper Klickitat River Basin.
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TABLE A-1.

Discharge Measurements Made at Miscellaneous Sites 1n
Klickitat County, Washington

10T

Location
Number on Discharge
Plates 1 & II Station Name Location Date (cfs)
1 Mill Creek NW4SE4, sec. 10, T. 5 N., R. 15 E., at county 12-11-69 3.47
road crossing, 0.2 mi. upstream from Devils 3-11-70 11.70
Canyon, 6.5 mi. north of Blockhouse 4-14-70 16.50
P Devils Canyon NW4SE4, sec. 10, T. 5 N., R. 15 E., at road 12-11-69 .68
crossing, 0.2mi. upstream from mouth, 6.5 mi. 3-11-70 2.53
north of Blockhouse 4-14-70 2.14
3 Mil1l Creek SW4sSW4, sec. 22, T. 5 N., R.16E., at county 12-11-69 5.05
road crossing, 2.2 mi. downstream from 3-11-70 24.7
Devils Canyon, 4.3 mi. north of Blockhouse 4-14-70 16.3
4 Blockhouse Creek NWANE4, sec. 10, T. 4N., R. 15E., at county 12-11-69 1.51
roading crossing,0.35 mi. upstream from 3-10-70 5.18
unnamed tributary,1.5 mi. northeast of 4-14-70 4.23
Blockhouse
5 Blockhouse Creek NE4SE4, sec. 9, T. 4N ., R.15E., 0.5 mi. 12-11-69 1.04
upstream from unnamed tributary, 0.6 mi., 3-10-70 4.77
northeast of Blockhouse 4-14-70 3.98
) Blockhouse Creek SE4NW4, sec. 16, T.4N., R.15E., at county 12-11-69 5.06
road crossing, 0.2 mi. south of Blockhouse 3-10-70 19.5
3.5 mi. upstream from mouth 4-14-70 11.2
7 Blockhouse Creek SE4NE4, sec. 19, T.4N.,R. 15E., 0.7 mi. up- 12-11-69 4,26
stream from mouth, 2.1 mi. southwest of 3-10-70 19.2
Blockhouse 4-14-70

10.7
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Location

Number on Discharge
Plates I & II Station Name Location Date (cfs)
8 Little Klickitat SE4, sec. 9, T. 4N ., R. 14E., at gaging 12-08-48 37.3
River station .75 mi. above mouth and 2 mi. 1-19-49 103.
northeast of Wahkaicus 2-26-49 1010.
4-14-49 483.
5-16-49 360.
6-27-49 81.9
7-26-49 44.8
8-08-49 30.9
12-01-49 58.9
2-01-50 86.9
3-12-50 415,
4-05-50 445,
5-20-50 246,
7-10-50 67.2
o 8-09-50 35.3
S 9-20-50 36.6
N .
9 Klickitat River On Tine between sec. 24 and sec. 25, T.6N., 8-14-74 1150.
R.13E., 0.1 mi. upstream from Summit Creek, 8-18-74 6543,
at bridge on St. Regis Paper Co. road, 9.6 mi. 10-10-74 945.
southeast of Glenwood and at mile 36.8 11-14-74 848,
10 Summit Creek SW4SE4, sec. 24, T.6N., R.13E., 0.2 mi 6-05-74 91.8
upstream from mouth, 9.6 mi. southeast of 7-16-74 32.8
Glenwood 8-14-74 23.2
9-18-74 17.8
10-10-74 17.5
11-14-74 18.1
11 Hell Roaring NW4, sec. 33, T.8N., R.12E., 10 mi. 10-07-49 22.0
Irrigation Co. Canal northwest of Glenwood 6-15-48 1.0
7-20-48 22.4
8-25-48 732.
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Location

Klickitat State Fish Hatchery, 5.7 mi.
east of Glenwood

Number on Discharge
Plates [ & II Station Name Location Date (cfs)
12 Qutlet Creek NW4NW4, sec. 14, T.6N., R.13E., 0.2 mi. 10-07-45 63.4

upstream from mouth, 6.4 mi. east of 8-15-74 124.
Glenwood 9-17-74 125.
10-09-74 111.
11-14-74 109.
13 Qutlet Creek SE4SW4, sec. 9, T.6N., R.13E., 0.9 mi. 10-07-45 0.0
upstream from Outlet Falls, 4.8 mi. east 8-15-74 12.3
of Glenwood 9-18-74 4.25
10-10-74 5.31
11-15-74 6.82
14 Outlet Creek SWaSW4, sec. 8, T.6N., R.13E., 4 mi. 10-08-45 .05
east of Glenwood
215 White Creek SE4ASW4, sec. 11, T.6N., R.13E., 0.2 mi. 11-12-73 62.0
w upstream from mouth, 6.8 mi. east of 4-11-74 287.
Glenwood 4-23-74 254.
5-07-74 176.
6-05-74 60.2
7-16-74 7.63
8-14-74 2.81
9-17-74 1.5
10-10-74 1.41
11-14-74 2.61
16 Wonder Spring £2, sec. 4, T.6N., 13 E., 1000 ft. 6-19-52 14.2
above mouth, 5-1/2 miles northeast of 7-14-52 15.0
Glenwood 8-02-52 12.8
8-20-52 12.7
9-23-52 13.1
17 Wonder Spring SW4,NW4, sec. 3, T.6N., R.13E., 0.2 mi. 6-05-74 22.4
upstream from mouth, 0.4 mi. southeast of 11-14-74 19.7
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Location

Number on Discharge
Plates I & II Station Name Location Date (cfs)
18 Indian Ford Springs #1  Sec. 4, T.6N., R.13E., 1000 ft. above 1-11-49 15.9

former gaging station, 200 ft. above mouth 1-12-49 17.7

and 5% mi. northeast of Glenwood 10-08-45 13.7

1-20-46 15.7

3-07-46 19.1

3-30-46 20.9

6-21-46 15.8

8-11-46 22.0

9-24-46 16.5

19 Indian Ford Springs #2  N2NE4, sec. 4 T.6N., R.13E., 5.5 mi. 10-08-45 1.1
northeast of Glenwood 1-20-46 2.26
3-07-46 3.35

3-30-46 3.7
_ 5-23-46 4.22
& 6-21-46 3.28
& 8-11-46 2.8
10-03-46 2.41
10-08-46 3.67
11-11-46 2.92
2-16-47 3.45
3-26-47 4.02
4-04-47 3.52
5-03-47 2.96
6-22-47 3.36
8-20-47 2.52
9-02-47 2.85
20 Unnamed Springs NE4, sec. 4, T.6N., R.13E., at mouth, 7-14-52 16.9
across river from fish hatchery, 5% mi. 8-02-52 15.7
northeast of Glenwood

21 ETk Creek SWANW4, sec. 4, T.6N., R.13E., Klickitat 10-09-74 0.07
County, at road crossing 1.5 mi. west of 11-14-74 0.04

Klickitat State Fish Hatchery, 0.1 mi.
above mouth
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Location

Number on Discharge
Plates I & II Station Name Location Date {cfs)
22 Trout Creek SE4ANE4, sec. 5, T. 6 N., R. 13 E., 0.2 mi. 6-05-74 36.6
upstream from mouth, 0.7 mi. west of 7-16-74 17.8
Klickitat State Fish Hatchery, 4.7 mi. 8-14-74 11.8
east of Glenwood 9-17-74 9.26
10-10-74 5.41
11-14-74 4,86
23 Little Buck Creek E2, sec. 5, T. 3 N., R. 10 E., at forks 10-07-42 0.17
near Underwood
24 Spring Creek SW4SW4, sec. 25, T. 4 N., R. 10 E., 300 ft. 8-23-73 11.2
, upstream from mouth, 0.8 mi. west of Husum
25 Rattiesnake Creek NWANWA, sec. 31, T. 4 N., R. 11 #., 50 ft. 8-23-73 0.86
upstream from mouth at Husum 5
=
§26 Rattlesnake Creek SE4SW4, sec. 10, T. 4 N., R. 11 #., at road 10-24-69 1.57 En
near Husum bridge 4.7 mi. northeast of Husum 12-12-69 5.79 =
' 1-05-70 180. "
3-04-70 99.1
4-14-70 23.0
6-03-70 4.79
7-09-70 0.96
8-20-70 0.38
10-06-70 1.1
11-17-70 4,27
12-22-70 14.9
2-23-71 105.
4-09-71 180.
5-27-11 10.1
7-07-71 3.27
8-19-71 0.66
10-06-71 1.26
11-15-71 3.06
1-04-72 21.8
3-10-72 274.
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Location

Number on Discharge
Plates I & II Station Name Location Date (cfs)
26 (continued) 4-24-72 31.0

6-14-72 4.51
8-02-72 0.62
9-20-72 1.14
8-23-73 0.05
10-16-73 0.87
12-06-73 91.9
1-22-74 28.2
3-07-74 185.
4-26-74 40.0
6-27-74 2.94
8-21-74 0.44
10-17-74 0.50
12-10-74 4.88
2-04-75 80.9
4-02-75 113.
5-28-75 8.34
7-23-75 0.63
9-17-75 0.32
27 Trout Lake Creek SE4SW4, sec. 15, T. 6 M., 5. 10E., 150 ft. 8-23-73 35.1
upstream from road crossing, 2 mi. upstream
from mouth, 0.6 mi. northwest of Trout Lake
28 Hoimes Creek SE4SE4, sec. 2, T.5M., R.1TE., Klickitat 10-11-74 . 2.4

County, 200 ft. above county road crossing,
0.4 mi. northwest of Laurel

UOJSUTISE A *AJUNO0) JBINIY JO SIIMOSY 13Jep pue ASojosn)



TABLE A-2. Discharge Measurements at Miscellaneous Sites
in the Upper Klickitat Basin.
Location
Number on Discharge
Plate III Station Name Location Date (cfs)
1 Klickitat River SWASHA, sec. 13, T.7N., R.12E., Yakima 8-13-74 839.
County, 0.6 mi. downstream from Dairy Creek, 9-18-74 540.
5.1 mi. north of Glenwood and at mile 50.3 10-10-74 514.
11-15-74 463.
5-29-75 2180.
2 Elk Creek SEANE4, sec. 32, T.7N., R.13E. 11-14-74 .0
3 White Creek NWANW4, sec. 9, T.7N., R. 14 E. 10-09-74 .02
S4 Brush Creek NWANWA, sec. 15, T.7N., R. 14E. 10-09-74 .07
5 Bird Creek SWASW4, sec. 28, T.7N., R.12E., Yakima 10-08-74 4.0
County, 33 mi. northwest of Glenwood and 10-13-74 3.8
1.0 mi. above Dry Creek
6 Dry Creek NWANW4, sec. 28, T.7N., R.12E. 9-12-74 0.0
10-08-74 .0
7 Dairy Creek South Branch NE4SE4, sec. 8, T.7N., R.12E. 6-10-74 2.
7-09-74 .5
10-08-74 N
8 Dairy Creek Middle Branch NWANW4, sec. 9, T.7N., R.12E. 6-10-74 5.
7-09-74 3.
10-08-74 0.3
9 Creek North Branch NW4SW4, sec. 4, T.7N., R.12E. 6-10-74 2.
7-09-74 1.5
10-08-74 0.2

xgpuaddv



Location

Number on Discharge
Plates III  Station Name Location Date (cfs)
10 Hell Roaring Ditch NE4SE4, sec. 8, T.7N., R.12E., Yakima 5-02-74 23.7

County, at County Road crossing 6.3 mi. 6-06-74 .22
north of Glenwood 7-09-74 7.4
7-16-74 18.2
8-13-74 74.5
9-18-74 57.2
10-10-74 3.06
11-15-74 .95
11 Hell Roaring Irrigation NW4, sec. 33, T. 8N ., R.12E., 10 mi. 10-07-49 22.0
County Canal northwest of Glenwood 6-15-48 1.06
7-20-48 22.4
8-25-48 73.2
w 12 Bacon Creek North Branch SE4NE4, sec. 7, T.7N., R.12E. ~6-11-74 1.5
S 7-09-74 .45
7-16-74 .51
8-14-74 .33
9-09-74 .20
10-08-74 .10
11-13-74 .10
13 Cunningham Creek NWASE4, sec. 15, T.8N., R.12E., Yakima 8-25-73 10.8
Indian Reservation, 0.8 mi. above mouth,
11.2 mi. north of Glenwood
14 Chaparral Creek SWANW4, sec. 1, T.9N., R.12E., Yakima 8-25-73 0.2
Indian Reservation, 0.2 mi. north of
Glenwood
15 Chaparral Creek Camp Chaparral SWANE4, sec. 2., T. 9N.,R. 12 E. 8-15-74 0.6
16 Pearl Creek NEANW4, sec. 36, T.10N., R.12E., Yakima 8-25-73 0.0

Indian Reservation, at mouth, 20.5 mi.
north of Glenwood
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Location
Number on Discharge
Plate III Station Name Location Date (cfs)
17 McCreedy Creek SE4NE4, sec. 25, T.10N., R.12E., Yakima 8-25-73 23.8
Indian Reservation, 300 ft. upstream from
mouth, 21.2 mi. north of Glenwood
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TABLE A-3.

Maximum Discharge at Crest-Stage Partial-Record Stations
in Klickitat County and the Upper Klickitat River Basin.

Drainage Gage
Station area Height Discharge
Number Station Name Location (mi2) Date (ft) (cfs)
14034325 Alder Creek near NE4NW4, sec. 23, T.6N., R, 20E., 8.35 2-03-63 13.05 880
Bickleton, Wash. at county road 1.3 mi. east of 1-25-64 6.86 58
Bickleton 1-16-64 13.42 973
1-16-71  8.49 234
1-20-72 9.00 293
1-13-73 8.54 240
1-16-74 13.68 992
3-01-75 7.83 165
14110000 Klickitat River near SE4, sec. 14, T.7N., R.12E., 360.00 5-30-72 6.66 4870
e Glenwood, Wash. 0.4 mi. downstream from Dairy 12-21-72 6.09 3770
< Creek and 5.2 north of Glenwoad 1-15-74 7.34 - 7600
: 1-02-75 5.98 4800
14110700 Medly Canyon Creek NE4SE4, sec. 4, T.5N., R.12E., at 1.26 1-23-70 4.98 32
near Gienwood, Wash. county road 5 mi. south of Glenwood 2-15-71  4.61 22
1-20-72 6.76 49
12-21-72 2.96 6.2
1-15-74 6.72 84
2-13-7%5 3.71 15
14111800 West Prong Little NE4, sec. 18, T.5N., R.17E., at 10.40 2-09-61 11.69 192
Klickitat River near private logging road 9 mi. northeast 12-24-61 6.98 38
Goldendale, Wash. of Goldendale 2-03-63 8.78 98
1-25-64 6.90 37
12-22-64 16.16 569
4-01-66 7.24 .45
1-28-67 8.27 77
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Drainage Gage
Station area Height Discharge
Number Station Name Location (mi?2) Date (ft) (cfs)
14111800 {continued) 2-23-68 10.34 144
1-07-69 8.10 72
1-23-70 11.80 182
1-16-71 9,06 105
1-20-72 13.27 218
1-13-73 7.63 56
1-15-74  --- 495
2-12-75 10.20 138
14112000 Little Klickitat River  NE4SW4, sec. 10, T.4N., R.16E., 83.50 1-16-71 6.06 1340
near Goldendale, Wash. 400 ft. upstream from state 1-20-72 8.75 3290
Hwy. 97 bridge and 2.1 mi. 12-21-72 4.55 720
northeast of Goldendale 1-15-74 10.6] 4800
2-12-75 3.86 418 8
1]
g,
14112200 Little Klickitat River NW4, sec. 15, T.4N., R.16E., at 0.71 2-09-61 10.10 50 ®
tributary near county road 1% mi. northeast of 2-17-62 7.31 8.
Goldendale, Wash. Goldendale, Wash. 2-03-63 11.00 192
1-25-64 7.68 14
12-23-64 11.14 229
1-08-66 7.81 16
1-28-67 7.67 14
2-23-68 7.94 18
3-17-69 7.7 14
1-23-70 9.06 34
1-16-71 9.71 48
1-20-72 10.43 58
1-13-73 8.64 30
1-15-74 10.70 163
2-12-75 8.09 21



Drainage Gage
Station area Height Discharge
Number Station Name Location (mi2) Date (ft) (cfs)
14112400 Mi1l1 Creek near NW4SW4, sec. 5, T.4N., R.15E., 26.90 1-22-72 3.44 38
Blockhouse, Wash. on left bank 1.9 mi. northwest of 1-15-74 5.44 430
Blockhouse and 3.5 mi. upstream 2-12-75 3.38 105 @
from mouth S
8
]
14112490 Bowman Creek near SE4NW4, sec. 10, T.4N., R.14E., 60.10 1-15-74 697.79 1950 £
Wahkiacus, Wash, at road crossing 0.5 mi. downstream 1-25-75  686.23 316 ;‘
from Canyon Creek, 0.5 mi. upstream )
from mouth and 3.2 mi. northeast of t]
Wahkiacus =
2
=
14122800 Phelps Creek near NE4ANW4, sec. 35, T.5N., R.10 E., 1.88 1-23-70 13.44 97 8§
B-Z Corner, Wash. at state hwy. 141, 2.5 mi. north 2-15-71 12.38 60 o
e of B-Z Corner 1-20-72 13.42 96 ;
& 12-21-74 12.38 60 =
1-16-74  15.56 215 &
2-13-75 12.06 33 B
3
14034320 Dead Canyon tributary On N2 Tine between sec. 14 and 15, 0.62 1955% --- ++ 5
near Alderdale, Wash. T. 5N., 0.62 R. 23E., 6 mi. north 1956* --- + -
of Alderdale 1957* --- + =
1958* -—- ++ E-
1959%* - ++ 2
1960* --- +
1961* --- + 7
1962* 8.49 2.
1963* - ++
1964* --- ++
12-22-64 10.13 17
1966* --- ++
1967* -—- ++
1968* -—- ++



Drainage Gage
Station area Height Discharge
Number Station Name Location (mi?) Date (ft) (cfs)
14034320 (continued) 2-11-69 9.36 9.2
1970* -—- ++
1971%* -—- ++
1972* - ++
1973* --- ++
1-16-74 13.60 12
*  Water year
++ No evidence of flow
Z
[\ =
— [q]
e a
£




APPENDIX B

Well Inventory, Klickitat County, Washington
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Appendix

Appendix B is a partial inventory of wells within Klickitat County.
Altitude is in feef above mean sea level and depth is in feet below land
surface. Static water-level measurements listed to significant figures
were obtained during the course of this study or from U, S. Geological
Survey records. All other water levels listed were obtained from dilling
logs and/or other sources for which the measurement accurac} is unknown.
Use code is D-domestic, I-irrigation, N-industrial, M-municipal, U-unused,

S-stock, and T-test well.
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Type Water Level Below

Depth of of Water- Land Surface
Owner Altitude Depth Diameter - Casing producing Yield
Well Number or Tenant (ft) (ft) (in) (ft) Materials Feet Date Use {gpm) Remarks
7.2 N. R.12E.
k| Spokane, Portland 80 340 10 60 Basalt 50 8722/29 N 300 5?
& Seattle RR b4
3a1 Lyle Water Co. 90 80 10 Gravel 35 12/26/34 M 100 é?
T.2N. R.I13E. g
a
601 Dayton Henderson 1200 160 6 158 Interbedded Hi 6/05/72 D 28 Deepened - SWL 5
Sediments was 42' o =
Temp 13.5°C H
16L1 Cecil Odom 300 19 6 53 Vesicular 127 6/30/75 D 5 SWL was 48' EF
Basalt 4/21/70, g
Temp 11°C E
16L2 Ivor Jones 360 35 6 20 Vesicular 157 6/02/73 1] 25 Deepened from
') Basalt 205' - SWL was o
> 130" . &
Temp 16.5°C ;
16L3 Robert G. Knowles 350 250 [ 26 Vesicular & 183 6/30/72 D 17 Temp 17°¢C %
fractured -
Basalt 2
16L4 George McKinnon 350 175 6 22 Yesicular 119 10/24/72 0 60 Deepened from 9
Basalt 142' - SHWL was g
100' 0 2
Temp 11°C .
16M1 A. J. Bradley 240 74 6 14 3.4 7/07/75 D 5 SWL at surface‘i
in winter g-
16P1 Orisen C. Murdock 300 128 - B 49 Basalts & 80 1/02/53 D 25 o%
Interbedded =
Sediments =
16P2 Samuel L. Dean 280 20 42 Sand and 14 - 9/14/55 D 18
Gravel
16P3 frank Healey 280 130 6 19.5 Vesicular ] 12 Temp 1%
Basalt
16R1 Karl F. Moore 260 107 8 14 Fractured Flow 4/01/60 B 75 Flows inter-
Basalts & mittently
Interbedded

Sediments



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Y{eld
Well Number or Tenant {ft) (ft) {in) (ft) Materials Feet Date Use {qpm) Remarks
21R1 Donald E. Graves 250 140 8 140 Gravel 110.4  6/07/75 D,I 100 Temp 1%
22F1 Fred Smith 320 500 12 90 Fractured 200 12/23/73 700 Temp 160C
) Basalt
22P3 W. H. Gregory 280 285 10 20 Fractured 77 5/18/73 N 800
Basalt
24C1 North Cloud 450 65 6 25 7/08/75
25N1 Klickitat Co. 220 210 6 210 Basalt 70 7/07/70 250 Capped &
Abandoged
Temp 6 °C
2781 Lawrence Tidyman 235 280 10 20 Vesicular 86 00/00/53 I 1000
BasaTt
 28A1 Akira Ogawa 190 169 8 115 Basalt & 66 3/22/66 I 80 12 GPM atOQD'
Clay Temp 15.5°C
28F1 Harry Toda 180 170 8 170 Basalt & 79 10/18/72 D 25 >
W Interbedded :3
— Sediments g
~ 2851 Frank Toda 210 100 8 98 Gravel 65 2/02/53 160 g'
2801 Owen Sisson 195 189 8 44 Basalt 137 3/22/66 P 1] Temp 8°C
2801 Bud Williams 190 205 6 19 Vesicular 119 12/01/71 D,I 50
Basalt
28RT Tom Williams 190 187 8 8 Basalt 120 2/00/55 D Water at 80'
and 187°
28R2 Cecil L. Odom 180 90 6 40 3 7/30/63 [ 10 Well was
polluted until
casing was cem-
ented into basalt.
SWL Towered as
result.
kkin! Dalles Port Dev. Co. 170 110 6 20 Vesicular 40 8/25/70 P 1 Temp 12°%C
Basalt
33R) Spokane, Portland 127 148 6 8 93.6 3/22/66 u 45
& Seattle RR
34E1 C. T. Smith 220 260 12 188.9  3/23/66 Temp 12°C
3401 Dalles City 235 M 8 42 Basailt 207.8 3/23/66 85 SWL was 158°

in 1932




Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant {ft) (ft) (in) (ft) Materials Feet Date Use {gpm) Remarks
T. 2N. R. 14 E.
19F1 U.S. Corps of 180 105 8 105 Gravel 26.1 9/08/75 p 300 Temp 11.5% ﬁ?
Engineers ©
T.2N. R.15E. éa
M Coffield & Scns 1200 267 8 240 Fractured 101 3/08/68 I,P 150 Deepened from &
Basalt 98" o Ei
Temp 127C <
17M1 Spokane, Portland 172 301 14 107 Fractured 33.95 5/26/30 u 200 &
& Seattle RR Basalt e
172 Spokane, Portland 17 399 16 154 Vesicular 36 5/26/30 N 835 =
& Seattle RR . Basalt %
17M3 Spokane, Portland 169 475 12 39 Basalt 49.5 5/22/30 N 7150 E
& Seattle RR 5
-18P1 Otis Smith 400 160 8 D,I o
9 -
—
s T.2N. R.16E. ?
3] Lee Ritter 180 130 6 66 Fractured 47  3/28/72 D 10 Temp 10°C =
Basalt &
3p2 George Gunkel 180 h2 6 51 Sand and 18 3/30/72 D 60 Temp 10% ;;
Gravel g
303 Lee Ritter 180 250 6 19 Vesicular 77 4/06/72 o} 60 =
Basalt <
4F1 James W. Howe 180 50 10 47 Sand and 30 4/28/69 I =
Gravel %
4F2 William F. Coffey 180 52 6 50 Sand and 23 4/11/770 D 125 Temp 1% éé'
. Gravel Y
aM S. Tsubota 181 4] 60 41 Sand and 17.7  3/21/66 I 1300 g
Grave?
4M2 U.S. Corps of 180 51 8 51 Sand and 13 8/25/60 P 175 SWL reported to
Engineers Gravel be at same level

as Da11esopoo1
Temp 14.5°C



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant {ft) (ft) {in) (ft) Materials Feet Date Use (gpm) Remarks
T.3N. R. 10E.
2B1 Pacific Power & 380 40 6 27 Gravel 5 11/24/73 P a0 Temp 14.5%C
Light Co.
130N Mae S. Wedrick 1080 18 36 9 Alluvium 13 10/286/61 D 3 Temp 2%
13R1 A. F. Moore 800 543 5 538 Fractured 442 12/13/68 n,I 20 Temp 10%¢
Basalt
T.3N. R.11E.
5N1 Richard Orthman 1480 290 6 30 Interbedded 124.8 6/24/75 D 8
Sediments
SN2 Stan Hammond 1480 300 6 75 Gravel 200 5/30/75 D
5P1 Fred A. Heany 1690 240 6 19 Weathered 80 3/11/714 D
Basalt
6L1 L. Huszar 1200 165 Basalt 100.4  6/27/76 D %?
2781 Merlin Yarnell 1330 175 6 116 Fractured T 5 b
o : : Basalt a
761 J. A, Spring 1240 150 Basalt D 37 B
7Q W. Snoksdoff 1040 83 6 40 Fractured 65 M/7/73 D 90
Basalt
801 Robert Allen 1640 82 6 82 Fractured D
Basalt _
802 Robert Allen 1640 80 6 60 Interbedded 15 5/19/74 D 8
Sediments
8E1 Dennis Peoples 1640 400 6 79 Basalt 320 7/25/74 D 3
8K1 Bob Jarvis 1785 80 4 Basalt 25.3 10/09/75 D
9A1 Lynn Comer 1910 180 6 4 Interbedded 78.1 10/08/75 D 4 SWL 45° on
Sediments _ 5/21/74
9R1 Gilbert Randall 1950 95 6 83 Sand 41.2 10/13/75 D 12
10CY Charles A. Saylor 1860 225 ] 52 Vesicular 131 3/15/73 D 10 Temp 13%
Basalt
1001 Robert B. Tetreault 1900 28 36 26 Alluvium 19 10/15/67 D 10
1001 Fred Hause 1965 120 6 Basalt 20 10/08/75 D Pumping Tlevel

35' - SWL from
owner's memory




Type Water Level Below

Depth of of Water- Land Surface
Qwner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in) (ft) Materials Feet Date Use (gpm} Remarks
1007 Fred A. Heany 1965 176 6 147 Basalt & D 3
Clay .
TIN1 Bruce Amoss 1996 148 6 148 Vesicular 47 11/09/74 ] 6 Pumping tevel g)
Basalt reported to be g
80" =
(]
11P1 Dick Clack 2000 153 6 145 Basalt & 40 9/18/74 D 10 R
Clay )
15A1 Roger Ordway 2000 70 6 Interbedded 23 10/10/75 D 40 SWL from EL
Sediments owner's memory g
1581 Ralph Huitt 1930 185 57 Basalt 50 1975 u 100 §E
1682 Butch Yarnell 1960 170 6 D Reported to o
have low Y]
capacity 8
15C1 Victor Jaksha 1960 215 6 Basalt & 90 1975 D 18 SWL from 5
Clay owner's memory &
w1701 Glen C. Wildebour 2190 140 6 64 Weathered D 10 Temp 11 .5% =4
8 Basalt =
18B1 John LaFollette 1050 280 6 140 Fractured 165 11/08/70 D 12 Temp 1% &
Basalt §
18C1 H. B. Larsen 1000 300 16 300 Weathered 100 10/15/70 1 60 =4
’ Basalt & o)
Clay g
18F1 Merlin Yarnell 920 15 Alluvium 0.0 6/24/75 u ‘3
18F2 Klickitat County 920 61 6 20 Basalt 10 1/07/65 1 50 -
Cemetery 5
18F3 Merlin Yarnell 920 335 8 35 Basalt 90 6/18/68 D,I 125 Ei
=]
18F4 Klickitat Co. Cem. 920 275 8 33 Basalt 145 7717769 I =
. =)
181 Jack Prine 900 235 6 49 Interbedded 200 9/01/70 D 18 Temp 12°C =
Sediments
18L1 Robert L. Dunn 900 290 6 40 Fractured 130 7/03/70 D 2 Temp 12°¢
. Basalt
18L2 P. L. Thompson 880 185 6 105 Basalt 80 7/24/68 D 25
18P1 Charles L. Jeter 850 190 6 39 Interbedded 170 7/09/70 D
Sediments
18p2 James E£. Barnedt 880 183 6 183 Fractured 96 s8/27/n D,I 35
Basalt
2001 Don Ramsay 2000 160 6 126 Weathered 80 3/17/74 )] 12

Basalt




Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing praducing Yield
Well Number or Tenant (ft) (ft) (in) (ft) Materials Feet Date Use {gpm} Remarks
210 Clark 2165 186 6 Vesicular 148 10/08/75 D
Basalt
23M1 Marion E. Stauch 1975 12.5 53 Alluvium 8.5 10/10/81 D 12 Temp 90¢
28D1 Don Ramsay 2250 600 6 63 u Dry Hole
29E1 City of Bingen 4390 410 Basalt 296.8 10/09/75 u Reported SWL
of 95' 5/28/70
29M1 City of Bingen 360 70 10/09/75 u
30F1 Underwood Fruit Co. 120 265 14 29 Fractured Flow 9/08/55 u Deepened to 332°
Basalt on 3/30/61, aban-
doned and plugged
30F2 Underwood Fruit Co. 120 257 8 185 Fractured 41 10/19/72 N 500
Basalt
300 City of Bingen 340 300 Basalt 63 10/09/75 U
30R1 S.D. & 5, Lumber Co. 100 252 12 75 Fractured 64 10/09/75 N 475 SWL 60' at 157'>
v Basalt depth g
-N-n kLI Lyle Trailer Court 150 6 50.9 7/28/75 U g
: .
T.3N. R.12E. &
1E Robert Schwagerl 2020 130 6 65 Vesicular 28 9/13/73 D,I 30 Temp n°
Basalt
N1 John Stephens 1880 375 b 19 4 10/13/72 D 8 Deepened 100' to
375" on 11/14/74
Temp 120C
3R} Cascade Pacific 1950 280 6 24 Vesicular 33 1/26/73 ] 3 Temp 1%
Properties Basalt
4E1 Leis 2331 40 Alluvium 12.4 10/10/75 D
6K1 H. Robert Cole 2330 110 6 83 55 7/05/74 D 13 Temp 1%
1361 James Block 200 6 19 T No Water
130 Bob Jellum 1350 205 6 19 T No Water
13Q2 Bob Jellum 1350 250 6 19 T No Water
15G1 Francis H. Keyes 1440 85 [ 25 10 9/20/69 D 12 Temp n°¢
21R1 Ed Wegner 1040 175 6 50 Fractured 105 7/30/74 V] 7 Temp n°¢
Basalt
21K J. Shepherd 1038 300 6 236.6 10/10/75 D 4



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) {ft) {in) (ft) Materials Feet Date Use {gpm} Remarks
21K2 J. Shepherd 1038 530 6 59 Vesicular 450 7/01/74 U 10
Basalt ’
27N1 Boolin 570 1M 6 110 Fractured 57.05 10/09/75 D
Basalt
27N2 J. Brubaker 500 25 36 Alluvium 7.85 6/15/75 D
27N3 J. Brubaker 540 30 6 Alluvium 5.5 6/15/75 U
27N4 J. Brubaker 540 73 6 72 Gravel 46.5 12/16/74 25
28P1 Ed Cole 520 235 6 34 25 10/28/71 D 12 Temp ]3.5°C
28P2 Mike Wilkins 520 250 6 18 Fractured 40 117/72 6 Water level
Basalt approx.
28P3 Mike Wilkins 530 120 6 18 Fractured 8 2/22/14 D 5
Basalt
32A1 Dennis Clark 480 340 6 26 Fractured 270 4/05/71 D 30 Temp 12%
Basalt
32H1§j Wash. Dept. of 300 250 10 250 Fractured 173.8  2/02/68 D 50 Temp 13.5°C
(¥ Highways Basalt
T. 3N. R. 13 E.
5B1 Harry Miller 400 55 & 38 Fractured 10 2/21/774 ] 50 Temp 1%
Basalt
8L1 D. Whitten 320 35 9.1  7/28/75 D 8 Pump operating
during water
level measurement.
8L?2 R. McMurrin 320 18 Alluvium 10.3  7/28/75 D,I .
15CY Beattie Ranch 2000 250 6 37 Eg§;$%1ar 10 8/01/74 D 8 Temp 12°C
23L1 Doug Taylor 1800 204 6 29 VYesicular 35 6/16/73 ] 20 Water encount-
Basalt ered at 55'
Temp 13.5%C
2581 Harry W. Hoyes 2020 205 6 113 17 10/28/71% D 17 Temp 12°%C
0
2811 E. H. Struck 1550 90 8 43 Clay 8 12/26/72 40 Temp 12°C
0
31L3 Wallace Regets 1250 245 6 220 Sand and 177 9/24/74 D 20 Temp 14.5°C
Clay
3N Clara Palmer 1200 15 6 115 Gravel 43 4714772 D 30
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Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) {ft) {(in) {ft) Materials Feet Date Use (gpm) Remarks
31N2 Don Johanscn 1200 235 6 235 Sand and 175 5/25/72 D 24 Temp 13.5%
Clay
31N3 Ed G. Woods 1180 280 6 254 Vesicular 199 9/06/73 D 45 Temp 1%
Basalt
T.3N. R, 14E,
3r1 Hartford Land Corp. 1860 220 6 24 Fractured 101 7721/74 D 4 Temp 12%
Basalt
am Alvin Randail 1980 415 6 19 Fractured 214 11/01/74 D 3 Gegphysical logs
Basalt - Deepened from
250" o
Temp 11°C
92 Alvin Randall 2000 145 6 19 T No Water
120N Virginia Fahlenkamp 1840 232 6 22 Clay interbed 37 10/29/75 D 150
14N Alvin Randall 1720 300 6 120 fractured 110 8/05/68 D 15 Well deepened >
v Basalt from 112" 8/5/68 3
1
%1 SWL wa5099 @
w Temp 12°C A
14R13 Arnold Hoikka 1700 72 8 Sand 7.25 10/29/75 D =
18M1 Harold Sorenson 2140 900 6 700 10/21/65 U 25 Reported SWL
19L1 Carl Parrish 1870 150 6 126.95 10/21/65 D Low
19L.2 Carl Parrish 1870 310 6 19 Vesicular & 83 10/16/72 B 7 Temp. 1
Fractured
Basalt
2401 Arnold Hoikka 1645 110 8 47 Basalt & 36.65 10/29/75 ) 20
Interbedded
Sediments
24P1 L. D. Haverstick 1590 a0 16 37 4715475 D SWL approx.
25C1 Roy Mattson 1560 80 21 10/29/75 D
26K1 Unknown 1580 63 7.2 10/29/75 ]
2981 Jim Heglin 1650 332 87 Vesicular 55.34 10/29/75 D 0. Geophysical Logs
" Basalt Temp 11°C
T. 3 N. R. I5E.
1R Calvin Linden 1610 77 8 12.6 10/28/75 D 20 Temp 12%



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) {ft} (in) (ft) Materials Feet Date Use (gpm) Remarks
201 Randy Enyeart 1570 400 6 19.5 Fractured & 6.00 9/28/76 2] 20 Temp 12%¢
Vesicular Geophysical Logs
Basalt 5?
3N Calvin Linden 1680 622 8 34 Fractured 15.4 11/18/66 1 50 Temp 13.5%¢C =3
Basalt é%
3N Joe Crocker 1700 10 6 Clay 17 3/16/72 D 17 Casing to 19' <
Interbed Temp 119C B
am Ray Beyerlin 1745 70 8 19.76 10/29/75 ;
511 Peter Anderson 1860 115 8 8 Flow 10/27/75% Temp 12°C B
701 Virginia Nygaard 1950 310 6 20 Vesicular 170 /01772 20 Deepened to 3108
Basalt 5/06/72 s
701 Glen Smith 1650 46 6 1.2 10/29/75 U %
8Rr1 Harold Isaacson 1630 95 6 Basalt & 17.28 10/19/65 D Temp 12% E
Interbedded &
Sediments ©
{jBRZ Harold Isaacson 1630 70 6 50 Vesicular 12 5/30/74 D,I ;;
o Basalt =
TOR1 Ed Bean 1605 100 6 26 Vesicular 20 8/03/71 0,I 60 Temp 13.5°C EE
Basalt 8
1C1 Bi11 Cameron 1625 133 6 8.23 10/29/75 D ;;
11¢2 Cameron Brothers 1625 282 6 86 Vesicular & 4.6 10/29/75 )] 60 Temp 14.5°%C &
Fractured =
Basalt E?
11N Harry Emerson 1600 100 6 47 g::;ti:ttﬂar 28 5703/ D 15 Temp 14.5% g
. 4]
1IN2 Clarence Lande 1595 20 6 40 Clay Interbed 30 10/29/75 D 25 Temp 11 C ég
12A1 Calvin Linden 1600 170 10 4 Fractured 11.35 10/12/65 I 60 Plugged at 170"'8
Basalt Temp 119C =
T2RT Stewart Basse 1600 337 8 57 Fractured 12 10/17/66 I 250 Temp 13.50C
Basalt
1381 Stewart Basse 1595 232 8 42 Fractured 8.1 10/28/75 I 830
Basalt, Sand
& Gravel
13C1 Stewart Basse 1595 232 8 42 Vesicular 12.32 10/20/75 I

Basalt



Type Water Level Below
Depth of of Water- Land Surface
: Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) - (in) (ft) Materials Feet Date Use {gpm) Remarks
1401 Centerville Grange 1600 10 6 40 Gravel 38 11/25/60 0 60 Reportedly sealed
& buried because
of contamination
14D2 Lehto & Thompson 1600 85 6 Fractured 30 8/15/73 D 25 Deepened from
Basalt 67" to 85' --
8/13/73
Temp 120C
15A1 E. W. Basse 1595 102 27.16 10/29/75 ]
1581 John Harju . 1595 92 35 Vesicular 19.9 10/28/75 B 30 Deepened from 42'
‘ Basalt Temp 119C
1741 Glen Smith 1595 83 15.64 10/28/75
1801 Glen Smith 1600 60 Basalt 43.15 10/28/75
1901 Glen Smith 1565 102 52 Fractured 5.74 10/28/75 D,I 100
Basalt &
Sediments 5
EjZOHT Henry A. Miller 1570 3.84 10/28/75 S =
w20L1 Quentin Jaekel 1560 262 8 73 ‘Gravel, Sand 41,5 10/28/75 1,5 400 Well flowed g
& Clay when drilled E-
2181 Lyle Woods 1580 70 10 42 Sand & Gravel 2.5 10/14/49 I 125
22H1' Centerville Grange 1600 110 6 100 Clay & Gravel 41.1 10/28/75 I 60 Temp 12%
22H2 Wash. Dept. of 1590 616 12 286 Fractured 9.50 5/18/76 I 1160 Temp 16.5°C
Natural Res. Basalt Geophysical Logs
2681 M. H. Eshelman 1635 120 6 120 Sediments 49.15 10/29/75 ]
28A1 Frank Garner 1590 85 6 13.60 9/18/75 1]
28M William Garner 1630 90 8 80 Gravel 51.94 10/28/75 1 160
28°P1 William Garner 1640 31 8 208 Fractured & 62.73 4/15/75 1 200
. Vesicular
Basalt
2961 Wash. Dept. of 1615 900 16 300 124.5 1/27/76 U 450 Deepened from
Natural Res. 605"
Geophysical Logs
Temp 170C
3201 E. T. Morran 1690 175 6 97.61 10/18/65 D Temp 12°C

Well being pumped
during water level
measurements



Type Water Level Below

Depth of of Water- Land Surface
. Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) {ft) (in) (ft) Materials Feet Date Use (gpm) Remarks
3371 G. B. Ritzchke 1675 195 o8 Gravel 55 00/00/54 D
T. 3N. R. 16 E. 5?
=3
201 Chuck Young 1780 195 6 27 Fractured & 18 8/15/73 D 45 Temp 11°C =3
Vesicular &
Basalt -
381 Clyde M. Story 1750 85 8 Al Vesicular 28.01 10/29/75 D 60 Temp 1% E..
Basalt & =
Clay =
3R Marion Campbell 1730 430 6 35 Vesicular & 27 8/17/73 D 50 * Temp 1% g
Fractured o)
Basalt g
kIR V. Stenbolm 1620 430 8 30 9 B/20/76 U Geophysical Logs_l_:,"
4CY Gerard A. Hanlon 1760 130 6 40 95 8/23/72 D 10 Temp 119 §
N4H1 Bert Beyerlyn 1680 100 32.95 10/28/7% D [ Temp 17% E%
b4PY C. A. Gronewald 1680 63 6 Clay & 16.69 10/29/75 D 6 -]
&« Sand =
[x]
5A1 0. L. Hamilton 1725 70 5 49.16 10/05/65 D Temp 12°C g
5J1 Ross Crafton 170 62 6 29.45 10/18/65 -
7E1 Frank Linden 1616 150 6 32.45 10/28/75 S Well depth 9
estimated g
it Stewart Basse 1590 302 12 120 Fractured 32.45 10/27/75 I *_:f
Basalt =
801 Frank Linden 1660 352 12 120 Fractured 44.68 10/27/75 I 2;
Basalt .
8Kl Frank Linden 1630 150 8 72 Fractured 13.63 10/12/65 D 50 Temp 12% ‘g
Basalt g
8K2 Frank Linden 1630 180 8 119 Fractured D
Basalt &
Interbedded
Sediments )
8K3 Frank Linden 1630 36 ] 110 Fractured 32.33 10/20/75 T,I 350 Temp 5°c
' Basalt
8 Frank Linden 1640 367 8 148 Fractured 28.67 10727775 T,1 300 Temp 9%
Basalt &
Interbedded

Sediments



Type

Water Level Below

Depth of of Water- Land Surface .
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in) (ft) Materials Feet Date Use {gpm) Remarks
9E1 Luke Enyeart 1645 123 22.91 10/29/75 D
9E2 Luke Enyeart 1660 131 37.86 10/18/65 ]
1201 Gale Hiler 2000 295 19 Fractured 210 7/27170 D 3 Temp 1%
Basalt
1801 L. J. Eshelman 1590 68 8 68 Sand & 6 10/04/65 u 120
Gravel :
1802 L. J. Eshelman 1610 70 6 40 Sand 10 10/06/65 D 115 Temp 1%
1803 Calvin Linden 1600 983 16 339 Basait & 17.64 10/28/75 1 1500 Geophysical Logs
Interbedded
Sediments
18Q1 L. M. Young 1640 115 6 71.57 10/28/75 D
1901 Frank Bromley 1650 85 6 65.58 10/18/65 D Well depth approx.
2081 Paul Dooley 1710 132 6 77.99 6/15/76 1]
2961 R. E. Hornibrook 1600 375 8 8 35.00 B8/28/76 ] Geophysical Logs
30F1§j Clinton Cosner 1800 160 6 56 Interbedded 82.82 10/28/75 D 20
~1 Sediments
T. 3N. R. 17 E. o
1A1 Wm. Claussen 2070 100 6 28.60 12/10/75 U
201 Wn. Claussen 2042 55 6 Basalt Flow 8/12/7% D 60
2c2 Wm. Claussen 2040 35 36 4.4 8/12/75 ]
K1Y Davenport 2040 260 6 20 154.6 8/12/75 D
4A1 Wm. Hoctor 1990 88 4 35 10/06/65 0 SWL from
owner's memory
472 Wm. Hoctor 1980 287 6 Fractured 92.5 8/12/75 D 12 Temp 12%
Basailt
581 Emmett Hoctor 1925 130 10 80 Interbedded 65.15 10/29/75 1 500
Sediments .
501 Emmett Hoctor 1910 69 8 28 15.80 10/06/65 D 35
5P1 Emmett Hoctor 1960 186 12 52 Fractured & 93.90 8/13/75 ] 125
Vesicular Basalt
601 C. R. Dowell 1870 10 6 Sand 7.10 8/13/7% D

- xtpuaddy



Type

Water Level Below

827

Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (fFt) {ft) {in) (ft) Materials Feet Date Use {gpm) Remarks
981 Wm. Hoctor 2580 nez 6 103 Vesicular 80 11/19/69 D 35 Temp 1%
Basalt &
Interbedded a
Sediments 2
12M Spokane, Portland 400 325 12 145 Fractured 148 6/15/66 N 85 Temp 16.5°%C Iy
& Seattle RR Basalt =
15011 Ray Ferguson 400 42 6 40 Sand and 25 7/01/68 D 6 Temp 13.5% g
Gravel (=%
20K1 Martin Marietta 450 1128 20 30 Fractured & 228 4/08/N N 1000 =
Vesicular 2
Basalt <]
2001 Walter Thompson 450 125 8 45 Sand 16.20 10/22/65 C 55 Z?
21A1 Martin Marietta 520 504 10 23 Fractured & 243 4728/ 8
Vesicular 5
Basalt §
21C1 Martin Marietta 500 1000 20 550 fractured & 270 9/08/71 N 840 Temp 16.5°C =]
Vesicular -
Basalt :’;
Z8R1 U.5. Corps of 185 50.3 B/13/75 P E%
Engineers =
29A1 U.S Corps of 247 769 16 30 Vesicular 121 10/22/65 N 550 Temp 18°¢ ;;
Engineers Basalt &
£
T.3N. R.18E. &
6D1 Yeley 2090 121. 8 7.5 8/13/75 D <
fa
9N1 Leland Huot 440 116 8 109 Vesicular 14 5/09/64 D,I 40 Temp 15.5°C E%
Basalt &
=4
T.3N. R.I19E. =4
2A1 C. D. Kelley 1100 310 6 v
2A2 C. D. Kelley 1100 30 6 25 Fractured 11 11/16/72 D 45 Temp 11%
Basalt
76 Bob Imrie 1435 298 245.6 7/21/76
81 F. Wesley 1350 300 260 8/06/75 9 SWL approx.




Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) (in) (ft) Materials Feet Date Use {gpm) Remarks
8N1 Alice Wesley 1260 223 6 20 Fractured 205. 8/06/75 D 7 Deepened from
Basalt - 195" o
Temp 12°C
13R1 J. Beeks 1047 180 147.8 8/07/75 0
1411 L. Goddard 1240 350 283. 71/02/76 U
1801 Bob Imrie 1255 214.4 g1 8/06/75 B,S 7
18C2 Bob Imrie 1270 190 150 8/06/75 D SWL from
' owner's memory
1811 N. Doff 1242 115 48 110 8/06/75 D 3
18Q1 Bob Imrie 1120 180 35.2 8/06/75 5
23J1 Joe Horrigan 1018 140 6 126.7 7/21/76 u
2981 U.S Corps of 280 285 8 279 Vesicular 15.3 11/19/74 P 820 Temp 17%
Engineers Basalt
o T.3N. R. 20E. 1
¢ 3
7F1 Horace White 830 265 10 39 Vesicular 28, 9/16/75 u ' 250 =
Basalt & ' E‘
Interbedded
Sediments
10P1 Juris 667 100 3. 8/07/75
13R? D. Beeks 405 260 6 167.6 9/13/76
21P1 Sundale Orchard Inc. 310 215 8 46 Fractured a7 8/24/52 100
Basalt
210 Sundate Orchard Inc. 360 90 6 Fractured 87 8/24/52 1 100
Basalt
2102 Sundale Orchard Inc. 307 . 272 12 70 Fractured & 110 5/01/64 I 900 Temp 14.500
Vesicular
Basalt
2011 D. Beeks 990 260 6 60 Gravel 168. 8/15/75 U
T.3N. R, 21E. '
9Ll U.S5. Corps of 280 9. 14 65 Vesicular 10 4/04/66 P 92 Temp 16.5%C
Endineers Basalt
9N North Roosevelt 280 81 8 24 Vesicular 55 6/20/61 M 100 Temp 16°C
Water Association Basalt



Type Water Level Below

Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant {ft) (ft) (in) {ft) Materials Feet Date Use (gpm) Remarks
N2 North Roosevelt 280 a8 8 22.5 Vesicular 67 5/10/861 M 98
Water Association Basalt

17F1 City of Roosevelt 350 223 6.5 50 Fractured 170 10/30/61 M 175 Temp 18.5°C
Basalt Cascading Water

18J1 Norm Goree 370 250 6 64 Vesicular 140 1707772 I 60 Deepened from 186’
Basalt

T.4 N, R, 1DE.

11A1 Orlis Hale 900 137 6 137 Fractured B2 9/16/67 I
Basalt

11A2 Paul Newton 980 160 6 40 Vesicular 88 00/00/73 ) 25
Basalt

11H) Jess Moon 716 145 6 Vesicular D
Basalt

11H2 E. W. Krall 700 72 6 70 Basalt 32 5/20/47 D 20

TlHBEj J. R. Yerley 700 130 6 115 Fractured 94 10/03/73 D 3

o Basalt

nn F. L. Baugher 680 125 6 60 43 8/01/68 D 15

12M1 Carl Belding 690 105 6 105 Vesicular 79 5/05/69 D 24
Basalt

12N Unknown 930 65 6 Vesicular D 12
Basalt

1301 L. Gribner 940 100 6 25.1 10/11/75 D

1302 L. Gribner 940 85 6 Vesiculiar 45 9/13/75 D

, Basalt 7

13R Jay Robbins 940 85 6 35 Vesicular 30 6/16/70 D
Basalt

13G1 Eugene C. Morris 600 85 6 37 Vesicular 43 7715/ D 18
Basalt

13H? Cora Rayburn 520 103 6 96 53 8/21/64 D 30

131 Lawrence Ashiey 590 84 6 84 Basalt and 44 7/20/72 D 10
Sediments

13Q1 Arthur F. Moore 580 81 6 39 Fractured 35 8/24/48 D 20
Basalt &

Sand

uojSurysepq ‘£Juno)) IBIYOIY JO S0IN0S3Y ey pue £50jo3n



Type

Water Level Below
Depth of of Water- Land Surface
Owner Attitude Depth Diameter Casing producing Yield .
Well Number or Tenant (ft) (ft} {in) {ft) Materials Feet Date Use {gpm) Remarks
1302 Arthur F. Moore 580 255 6 188 Interbedded Flow 10/15/56 D Flowing at 17 psi 0
. ‘ Sediments 30 gpm Temp 17°C
1303 B. A. Knapp 580 81 6 81 Fractured 44 1/18/72 D 30
Basalt
1304 L. M, Ashley 580 104 6 99 Fractured 53 5/15/74 D 20
Basalt & Gravel
24N Bob Jarvis 540 B0 21.2 8/18/76 U
2432 Bob Jarvis 540 93 81 Sediments 16.3 2/12/76 u 30
24R1 H. Barker 520 90 82 Vesicular 12 10/11/75 B
) ) Basalt
25H1 A. W. Fredrick 449 95 6 Vesicular 28 7/21772 D 40 Oeepened from
Basalt 78!
25H2 L. Duhrkop 440 90 33.7 10/071/75 D
25H3 G. Hendryx 440 91 Vesicular 32.05 8/07/75 D Iron in water >
Exd Basalt =
— 25H4 Claude Black 440 80 6 54 Fractured 61 10/05/73 )] 10 g
Basalt E‘
25J1 M. Reeves 485 110 6 Vesicular 33.7 10707775 D Water high in
‘ Basalt ‘ iron at 50'
36E1 McCoy-Holliston Ins. 400 60 6 55 Fractured 16 10/07/73 0 20
Basalt .
36E2 Stuart-Fraser 400 120 6 96 Fractured 61 10/04/73 D 12
Basalt
3661 David Gibney 480 120 6 113 Gravel 58 5/28/73 D 15
36J1 Leo Gauvin 580 140 6 80 Fractured 60 11/24/73 D 12 Temp 10%
) Basalt
36N1 Clem Clark 450 75 6 40 Fractured 35 10/03/73 D 12
Basalt
T. 4 N. R.T1E.
5E) K. W. Riggleman 1400 185 8 180 ‘Sand and 80 8/13/62 D,I 10
: Clay
6P1 £. L. anes_ 132Q 158 8 20 Sediments 1 o
8J1 3 J8 Ranch 2000 280 6 28 260 D 12

12/08/73



Type

Water Level Below

Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) (in) (ft) Materials Feet Date Use . (gpm) Remarks
19J1 J. 5. Paradis 840 440 6 119 Fractured 225 5/26/74 D 17
Basalt
23P1 Leland Wiley 2020 83 6 59 40 8/18/74 D 10 e
2441 Kevin Smith 2200 285 6 32 No water =
2412 Pacific Bank 2200 365 6 18 Vesicular 135 5/26/75 D 4 =
Mortgage Company . Basalt : &
2413 John Bridges 2200 265 . 6 18 Vesicular 155 5/31/75 D 30 EL
Basalt =
30F1 Anderson 720 314 6 230 1975 D =
31E7 Husum Gotf Course 500 162 [ 144 Clay and 73.4 10/08/75 D,I 40 ;;
Gravel ~
34K1 F. Dunn 1840 260 4.4 5/26/75 g
34K2 F. Dunn 1840 25 Alluvium 15 5/26/75 g
0 T.4N. R I2E. =
3 1061 Gerald Darby 2400 80 6 18 Fractured 40 9/13/74 D 50 gﬁ
Basalt %
10J7 F. B. Augee 2420 300 6 20 Fractured 20 9/22/74 D 5 g
Basalt ;;
1011 William Parnett 2420 100 6 100 Sandy Clay 25 9/16/74 D 20 g
10P1 Cook 2460 260 6 70 Fractured 60 9/30/74 D 13 =
Basalt <2
10P2 Rodney Augee 2480 145 6 76 Fractured 68 8/01/72 1] 8 Temp 12°C i?
Basalt &
1001 W. A. Hartley 2440 250 6 33 u No water =
10R1 Lawrence Milgrove 2420 410 6 - 18 Fractured 300 9/11/74 D 1 S
Basalt =
10RZ Lawrence Milgrove 2420 100 6 19 D Temporarily
abandoned: no
water
1161 Bill Suckow 2260 100 6 100 Sand 22 9/20/74 12
1TN] United Homes Corp. 2400 265 6 30 Vesicular 12 6/15/70 20 Temp 1%

Basalt



Type

1274

Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in) (ft) Materials Feet Date Use (gpm) Remarks
15A1 Al Boni © 2420 85 6 24 Fractured 11 6/18/73 D 6 Temp 1%
Basalt
15C1 Frank Adams 2520 285 6 19 Vesicular 74 7/20/73 D 60 Temp 1%
Basalt
1501 Art Morris 2520 175 6 41 Vesicular & 40 8/01/73 I 1 Temp 12%
Fractured
Basalt
15€1 Frank Reiber 2540 55 23 16 6/11/73 D 12 Temp 1o
15F1 Dale Van Horn 2530 180 46 16 6/18/73 D 1 Temp 12%
15R1 Delbert Blackburn 2520 85 19 Fractured 40 1/26/72 D 25 Temp 12°%
Basalt )
2101 Loila Loftis 2560 205 6 62 Basalt 132 6/02/75 D 3
22R1 Willis H. Maxson 2440 80 6 69 Fractured 20 10/02/74 D 25
Basalt
2301 Appleton Post 2335 28 5 28 D 20 =
Office 1%
2302 Appleton Post 2335 75 6 50 D 2
Office =N
23m Mel Tennison 2330 75 6 29 Vesicular 54 7/30/71 D 10
Basalt
24P Edward Fousel 2300 260 6 56 , No water
26H1 Gail Lane 2300 75 Alluvium 3 7717754 D 60 Infiltration
trench 6' long
T. 4 N. R.13E.
12A1 Steven Drew 1800 230 6 40 Sand and 22 8/10/72 D 3 Temp 12%
Clay
12C1 Lyle Long 1800 180 6 18 Fractured 97 8/09/72 D 20 Temp 1%
Basalt
22P1 H. L. Vogt 450 96 6 49 Fractured 12.3 6/13/75 b
Basalt &
Gravel
220 Unknown 460 374 6 20 Vesicular 5 8/23/70 D,1 100
" Basalt
231 St. Regis Paper Co. 475 550 Flow 10/21/64 80
24H1 Wash. Dept. of 520 295 8 55 Flow 3/22/66 90

Natural Res.




Type Water Level Below

’ Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant {ft) (ft) (in) (ft) Materials Feet Date Use (gpm) Remarks
28G) Kenith Vogt 440 133 6 82 60 10/15/64 0,1 50
2862 J. McGaughey 440 89 6 70 D
2841 R. A. Petre 420 46 6 21 Flow 4/14/66 n,I 60 Flowing at g’
’ 10 gpm g-
320 L. A. Barrett 380 24 9.60 6/28/75 D b5
32c2 L. A. Barrett 380 25 8.75 6/28/75 g
32F1 D. W. Riggle 380 37 6 20 D ;
T.4N. R 14E. =
-y
1A Unknown 1640 180 4 27.41 10/13/65 ?
M Ken Sipe 1530 565 6 155 Vesicular 430 6/27/72 D 25 Temp 16.5°C 2
Basalt £
17F1 W. F. Kirchner 590 60 [ 23 Fractured Flow 7/12/69 D 5 Flows lopsi &
o Basalt Temp 117°C °
gZIC'I Leroy Van Belle 1360 955 6 74 660 8/18/7¢6 U Deepened from ;
372" = -
Geophysical Lngs%
210 Leroy Van Belle 1360 115 6 ) u No water g
23L1 Wash. Investment 1580 310 6 5 -
26K1 Raymond Humphrey 1560 195 6 138 Vesicular 124.5 4/29/74 D 60 8
Basalt =
<
T.4N. R.15E. §
1F1 C. E. Mesecher 1815 186 6 120.3 10/28/75 E‘
1K1 Guy E. Moore 1790 120 D Temp 11°C =
1401 Eugene H. Amidon 1750 130 8 80 Vesicular £5 6/11/70 I 200 Temp 12°C =
Basatt
2F1 Unknown 1760 43 6 24.25 10/28/75 U
2J1 C. J. Butts 1790 160 6 111.56 10/28/75 D
2L1 Al Shupe 1720 6 Alluvium 0.00 10/28/75 D Sump
2N E. E. Clouse 1685 60 8 2.46 10/11/65 D Temp 1%
2N2 E. E. Clouse 1680 410 6 66 Fractured 45.68 10/28/75 D,I 150 Temp 10°¢c
Basalt
3H1 A. Winterstein 1725 415 14 133 Vesicular 71.70 10/28/75 D,I 700
Basalt




S€T

Type Water Level Below
) ) Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (tt) (ft) {in) {(ft) Materials Feet Date Use (gpm) Remarks
4F1 Ed Doubravsky 1760 130 6 1% Vesicular 65 4/24/73 D 8 Temp 10°C
Basalt
4Nt Hermon Schultz 1680 115 6 65 26 11/704/71 D 12 Temp 12%
4p} Unknown 1670 63 8 41.92 10/13/65 ]
4p2 Phillip M. Riches 1665 307 6 80 Fractured & 45 7/28/67 p,l 60
_ Vesicular Basalt
4p3 Hermon Schultz 1670 445 6 87 Interbedded 3N . 9/03/74 1 100 Temp 12%
Gravel
4R1 George Andrews 1680 130 6 19 Vesicular 39.54 10/28/7% D 17 Temp 12°%C
Basalt
BAY Dale Thiele 1700 277 8 39 Fractured 19 3/15/69 D
Basalt
8A2 Clifford Collins 1690 280 6 113 Vesicular 54.06 10/28/75 D,I 20
Basalt .
5E1 Ed Cuff 1675 220 6 34 2.05 6/16/75 4 Temp 12°¢ :g
5J1 Dale Thiele 1710 382 8 58 Vesicular 47 10/05/67 D,I 30 g
Basalt & B
Interbedded 2
Sediments
5L1 Ronald Alexander 1660 117 6 43.51 10/28/75 D Temp 13.5%
6A1 Howard Bratton 1680 595 8 Sandy S5ilt X1 11/22/74 1 200 Deepened from
209'
Temp 12%
8C1 Earl McClintock 1660 460 6 26 94.83 10/24/75 D 12
861 Earl McClintock 1650 355 6 15 44.00 11/00/69 D
8R1 Unknown 1590 80 6 5.11 10/28/75 U
aC1 Ray Hi11 1660 115 10 50 Sand & Clay 11.81 10/27/75 I 100 Temp 12
Interbed
D1 Ken Hill 1680 115 [ 35 14 9/20/74 \; 25 Temp IZOC
9F1 Ray Hill 1630 T 9] g 0.26 4/15/75 D Temp 13.500
961 Ray Hill 1620 145 6 27 Vesicular 6 9/19/74 D 45 Temp 12%
Basalt &
Sediments
10AT John Ihrig 1690 160 6 19 Vesicular D 5
Basalt &

Sand



Type

Water Level Below

. Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tepant (ft}) (ft) {in) (ft) Materials Feet Date Use (gpm) Remarks
10F1 George Beebe 1660 450 10 383 Fractured 27.96 10/28/75 I 450
Basalt Q
10K1 Robert E. Ruff 1650 142 6 72 Interbedded 15.13 10/28/75 n,I 300 Temp 10°C b4
Sediments s
10K2 Edward L. Uecker 1650 145 6 42 Interbedded 23.05 10/28/7% D 20 Temp 12°C %
Sediments g
1K1 Wash. Dept. of Game 1640 335 6 184 Vesicular Flow 10/28/75 D 30 Flows at S
' ‘ Basalt 4 gpm_ =
Temp 12°C a
1281 E. H. Amidon 1760 105 6 62.07 10/21/75 D Temp 10°¢ i
12C1 Ray Hill 1750 147 6 68.14 10/27/75 U g
12F1 Ray Hitl 1700 78 7 36.24 10/29/75 U E
12R1 Bert Knox 1670 120 6 17.64 10/27/75 1] §
13C1 Harold Hill 1685 320 6 20 66.93 10/27/75 D 10 Temp 13.5%C 9.,
ﬁ'ﬁkl Claude Knight 1645 9] 6 12.00 10/27/75 D Temp HUC bt
3Kz Claude Knight 1645 520 8 24.64 10/29/75 u Temp 10°c 5
14Q1 Ray Hill 1635 128 6 128 Interbedded 79.75 10/27/7% D 9 Temp 12% E
Sediments =X
14R) Ray Hi11 1630 125 6 79.43 10/21/75 U Q
15H1 Griselda Hill 1620 65 8 40 00/00/65 D g
15H2 Ross Wilkins 1630 295 6 76 Vesicular 106 11/06/71 P 12 '.'.?
Basalt & =
Sediments %a‘
16F1 Wash. Dept. of 1595 595 12 33 Fractured 203.00 10/14/75 T 450 Geophysical .Logg'
Natural Res. Basalt & Has piezometer @A
Clay tubes -- SWL is g
for zone D (500 <
580')
Temp 16°C
21F) Lloyd Hutchins 1600 232 6 27 74.03 10/29/75 D 4
21K1 R. M. Divers 1525 102 6 35 39.18 10/29/75 1]
220 Tom Esteb 1460 219 8 13.50 4/15/75 u
23 B. F. Dunn 1610 80 6 D
2302 Gordon Rose 1620 197 6 190 Sand and 12 8/18/72 D 50 Temp 1%

Gravel



Type Water Level Below

LET

Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant {ft) (ft) (in} (ft) Materials Feet Date Use {gpm) Remarks

23E1 B. F. Dunn . 1620 190 6 10 Fractured 103.17  4/15/7% D,I 800
Basalt & Sand

23E2 B. F. Dunn 1610 190 10 16 Basalt and 173.35 10/29/7% D,I 250

: Sand

23m J. B. Fletcher 1480 40 6 0

2541 Ray Shull 1520 86 6 13.24 10/04/65 u Temp 1%

26A1 R. M. Largent 1490 6 Flow  10/29/75 D Temp 11%

2681 Inez Holdridge 1510 295 6 52 Vesicular & 62.35 10/29/75 D 2 Temp 12%
Fractured
Basalt

26H1 George Keech 1580 300 6 35 Fractured 11.49 10/29/75 I 60
Basalt

26P1 J. B. Fletcher 1680 85 [ 63 Vesicular 42 4/19/73 D 6 Temp 12°%
Basalt & b
Sediments g

26R1 S. H. Lester 1650 40 3.28  4/14/75 D g

26R2 George Keech 1660 125 8 17 Sand and 43.13 10/24/7% I 270 E?
Gravel

27F1 Leo Maore 1560 434 6 30 39 8/28/76 U Geophysical Logs

21n Skip Corsey 1620 205 6 57 Fractured 40 5/28/74 D 10 Temp 1°c
Basalt

27R1 Blake L. Bishop 1680 205 6 39 Vesicular 36 6/13/74 T 60 Temp 12°%
Basalt

27R2 Jack Kent 1680 115 6 34 Fractured 22 6/11/74 D 15 Temp 1%
Basalt

28P1 Al Shupe 1640 158 6 - o 93.79 10/28/75

310 Ken Anderson 1760 430 6 81 Vesicular 130.00 1/24/74 D 50 Temp 12%
Basalt

32R1 M. H. Eshleman 1810 256 6 D 5

2Rz Charles Eshlemen 1800 250 6 52 Fractured 144.65 10/27/75 3] 3 Temp 1%
Basalt

34D1 Earl McClintock 1680 100 6 38 Fractured 23 6/07/74 S 7 Temp 12%
Basalt

3561 " Earl McClintock 1740 115 6 73 Fractured 60 7/23/73 b} 10 Temp 12%

Basalt



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in} {ft) Materials Feet Date Use {gpm) Remarks
T.4N. R.1J6E.
1K1 Daie Wirrick 1870 100 6 19 Sand 27.89 10/28/75 D 30 Temp 11°C ﬁ?
Interbed 2
LN Dick Atkins 1840 100 6 19 Fractured 18.83 10/28/75 D 20 ég
‘ Basalt o
2L C. 6. Mclary 1780 60 Flow  10/14/65 Temp 12%¢C E
2N1 Lewis Walter 1765 120 Flow 10/04/65 =
3L1 Louise Billy 1940 319 293 Interbedded 181.80 10/12/65 70 el
Sediments e
Im Carol Barker 1740 101 0.00 10/14/65 u ﬁ?
5K1 E. D. Brokaw 1920 220 148.05 10/13/65 U g
6A1 Roger Pond 1920 340 34 Vesicular 235 7/02/73 D 12 Temp 12°¢ g
Basalt -
MGH] R. W. Smith 1820 360 6 169.75 10/29/75 u Temp 1% =4
& 6M1 Havry Mesecher 1820 D ;
861 Pat McEwen 1800 300 6 28 Vesicular n7 8/06/69 D 50 Temp 119 &
Basalt E
an E. M. Foster 1820 200 6 19 Yesicular 53 9/24/74 T 3 Temp 12°C A
Basalt i g?
10A1 Unknown 1750 178 6 42 5.19  8/21/57 u g
10A2 Rick Gables 1740 250 6 40 Vesicular Flow 10/28/75 D Well deepened f?
Basalt from 125" s
Artesian pres.
40 psi.0
Temp 12°C )
10B1 R. H. Sellars 1710 110 8 110 15 8/00/59 35 Temp 12% "g"
1082 M. Firch 1730 265 6 60 Vesicular Flow 10/28/75 D 45 Artesian pres.
Basalt 35 psi
. deepened from 115'
Temp 13.50 ¢
10B3 Dick Ladiges 1800 415 6 23 Yesicular 40 7/13/72 D 12
Basalt
10F1 Guy Shrader 1720 275 6 70 Vesicular Flow 10/28/75 D,I 45 12 gpm flowing

Basalt



Type Water Level Below

Depth of of Water- Land Surface
Qwner ATtitude Depth Diameter Casing producing Yield
Well Number or Tenant {ft} (ft) (in) (ft) Materials Feet Date Use {gpm) ~ Remarks
10L1 Charles Koenig 1700 118 6 19 Fractured & 20 5721/ D 3 Temp 1%
Vesicular :
Basalt
T10N1 Jack Rose 1670 240 6 40 Fractured 15.19 10/28/75 D 40 Temp 1"
Basalt
110 C. M. Barrett 1800 15 30 15 Sand and 4 10/28/75 D
Gravel
1102 C. M. Barrett 1880 420 6 26 Vesicular Flow 4/07/70 I 65 Artesian pres.
Basalt & 2 psi a
Interbedded Temp 117°C
Sediments
1103 C. M. Barrett 1800 625 10 57 Fractured Flow 12/06/75 I 1400 Artesian pres.
Basalt 45 psi 0
Temp 197°C
Geophysical Logs
h}lJ] Dale Reimer 2140 370 6 29 U No water 3=
w Geophysical Logig
‘QIWH C. M. Barrett 1940 245 6 ' 180.31 10/23/65 D %
14G1 M. H. Norris 1790 142 8 20 43,35 10/28/75 I 50 g
1411 M. H. Norris 1760 85 ., 6 4 Vesicular 18.40 10/28/75 1 60
_ Basalt
14N1 H. L. Norris 1840 500 8 ) 375 10/05/65 D
14 H. L. Norris 1810 120 6 10 10/05/65 v Temp 13.5%
15E} Wash. State Patrol 1680 100 6 34 Vesicular 5.39 10/28/75 o 6 Temp 11%
Basalt
1501 Maxine Knosher 1680 120 10 15 Vesicular Flow 11/14/69 1 60 Artegian pres.
Basalt 2 psi. 0
: Temp 11°C
15N1 Mzxine Knosher 1680 105 6 18 Vesicular 1.96  10/28/75 T 75 Flowed at 30
Basalt “ gpm when drilled-
now flows
intermittently
Temp 10° €
16N2 Seventh Day 1680 118 6 20 Vesicular 41.00 9/23/74 D 45 Temp no%

Adventist Church Basalt & Clay



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Wel? Number or Tenant {ft) {ft) {in) (ft) Materials Feet Date Use {gpm) Remarks
16J1 R. L. Hall 1640 78 6 15.24 10/14/65 u
16K1 Ed Doubravsky 1580 205 10 18 Gravel 7 6/05/69 T 100 Temp 12%
Interbed '.g)
16L1 Ort Olson 1680 337 6 34 Interbedded 134 9/27/76 ] Geophysical Logs%
Sediments 5
16L2 pdon Williams 1580 115 6 25 Fractured 38 4/28/72 D 60 e
. Basalt & Clay a
16Q1 Fred Stone 1640 40 8 29 12 5/06/69 T 60 Temp 12°%C =
16Q2 City of Goldendale 1640 880 16 100 Vesicular 0.00 9/29/76 u Geophysical Logs%
Basalt Temp 16-262C =
16R1 0. B. Ledbetter 1660 130 6 24 Vesicular 20 8/06/71 T 30 Temp 'IZOC ?
‘ Basalt g .
17A1 W. C. Dashieli 1700 115 6 91 59 6/07/73 D 60 Temp 12% E
1701 Jim Lefever 1650 127 8 15 Interbedded I 400 &
o Sediments =4
gNG] Neil Thompson 1620 175 6 T20 Interbedded 45.73 10/29/75 D,I 40 ~
. Sediments . E
17H1 Dennis Templer 1680 305 6 18 110 8/29/76 Geophysical Logsg:
1781 G. J. Timmer 1620 155 5 60 Interbedded Flow 00/00/65 50 -
Sediments g)
17R2 H. W. Freer 1620 180 6 25 Interbedded 4 8/22/70 D 60 g
Sediments 2
18A1 Amos Bonjour 1660 140 6 21.24 10/07/65 Temp IZOC '—'2
18pP1 0'Leary Well 1620 320 6 35 Vesicular 58 11/10/73 c 60 Temp 12% §-
DPrilling, Inc. Basalt & Clay d%
19R} J. H. Willis 1600 50 10 2.05 10/29/75 D Flows inter- -
mittently S
Temp 120C
19R2 Holy Trinity 1600 90 6 18 Vesicular Flow 4/15/75 I Flows inter-
Church Basalt mittently
Temp 120C
20A1 Klickitat County 1620 200 8 43 6 3/10/46 1 Temp 12°C



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing . Yield
Well Number or Tenant (ft) (ft) (in) (ft) Materials Feet Date Use (gpm) Remarks
2001 Ed Layman, Inc. 1620 235 & 77 Vesicular 48 7/24/74 C 60 Temp 12%
Basalt
20F3 Bert Wilkins 1560 52 6 20 Gravel I 90
. Interbed
20F2 J. P. Stockhouse 1590 145 8 20 Vesicular 25.27 10/25/75 I 60 Deepened from
Basalt & 104" o
Clay Temp 12°C
2061 Boise Cascade 1610 115 6 B.50 6/13/76 1]
2062 Bert Wilkins 1610 400 6 25 2 4/29/69 T 50
2063 Harry Moore 1610 190 6 20 25 8/23/70 D 5 Temp 11°C
20H1 Eldon Kerns 1620 84 6 18 . 1 6/01/74 )] 10 Tmp1fC
20K1 Boise Cascade 1670 337 6 26 Interbedded 23 B/18/66 I 75
Sediments .
20K2 Buel Bane 1620 120 6 31 Interbedded 30 7/06/68 D 15 >
o Sediments L
ﬂi 20M1 C. L. Storkel 1560 88 8 13 Vesicular Flow 10/30/75 0,I a0 Flows inter- g
Basalt mittently E‘
. Temp 12°C
21A1 Unknown 1690 97 6 27.82 10/06/65 ]
218 Johnny Foster 1660 115 8 80 29.45 11/18/75 ] 300
2182 D. Wedgewood 1650 490 6. 19 25 8/30/76 T 400 Geophysical Logs
2183 George Shockley 1650 115 6 19 39 ° 5/31/74 D 60 Temp 12°C
21F1 Goldendale School 1660 102 8 26 Vesicular 18 11/15/69 1 150 Deepened from 90'
System Basalt
21K1 €. L. Mesecher 1690 3N 8 63 Fractured I Deepened from 205'
Basalt Original SWL 40°
2101 John Hoctor 1690 105 8 25 Vesicular & 30 3/31/70 D 75
Fractured -
. Basalt
2261 Al Bauer 1720 444 6 35 34 8/21/76 U Geophysical Logs
221 Gorge Contractors, 1760 397 6 18 390 B/09/68 I
Inc.
22L1 Bert Wilkins 1750 170 8 45 Vesicular 76.41 10/29/75 I 300 Temp 1%

Basalt



Type Water Level Below
Depth of of Water- Land Surface
Owner Atitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in} (ft) Materials Feet Date Use {gpm) Remarks
2212 Bert Wilkins 1760 70 10 20 Flow 10/29/75 1 600 Flows inter-
. mittent&y
Temp 11°C
220 Dwight Dingmon 1740 675 6 40 105 8/19/76 u Geophysical Logs
22M Al Bauer 1820 424 8 37 Vesicular 170 8/27/76 | 100 Temp 1%
Basalt
220 Bert Wilkins 1760 300 8 50 61.42 10/29/75 1 350 Temp 1%
23A1 H. L. Norris 1855 220 8 21.60 10/28/75 S
26C1 G. W. Willis 1830 247 6 12 Vesicular 63.03 10/28/75 0,1 Deepened from
Basalt 47!
26C2 G. W. Willis 1830 85 6 36.26 10/28/75 u
26C3 G. W. Witlis 1830 179 6 40.61 10/28/75 1]
26K1 Eleanor Dooley 1840 142 Fractured 5 4/15/68 12
Basalt
260151 Eleanor Dooley 1840 202 Basalt 20 S 2
2789 W. P. Cunningham 1790 46 Sand 29 D 60 Temp 14.5°C
Interbedded
2761 Rex Maurer 1760 217 6 20 80 10/10/68 4 Temp 1%
27E2 Rex Maurer 1760 112 6 40 11/11/68 8 Temp 1%
28A1 Dwight Dingmon 1715 130 6 5.5 Fractured 10 4/25/68 D 18
Basalt
28A2 Dwight Dingmon 1720 300 6 12 Vesicular I 100
Basalt
28A3 Dwight Dingmon 1720 531 10 32 102 10/24/68 D,I 600 Deepened from
. 307"
Geophysical Logs
2801 Rex Maurer 1700 87 6 30 Vesicular 21.68 10/29/75 D 60 Well deepened from
Basalt 65'
28E1 John Benson 1700 88 6 a8 67.56 10/29/75 D
2861 Grant Gibbs 1720 115 6 38 Vesicular 30 5/30/74 D 60 Temp 12%
Basalt
28HK1 Rex Maurer 1740 580 6 177 203.52 10/30/75 D 17
28K1 Luke Enyeart 1760 105 6 52 Clay 30 9/23/68 D,I 80
28M1 C. E. Herin 1760 460 & 19 Vesicular 75 5/27/70 n,I 50 Temp 1°

Basalt

uo)Suryse ‘AJuno) JEIONY JO SOMOsIY ey pue L30]030)



Type Water Level Below
Depth of of Water- Land Surface ¢
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in) (ft) Materials Feet Date Use {gpm) Remarks
2981 R. E. Hornibrook 1640 85 6 9 Vesicular 46.33  8/30/65 U 25
Basait
2982 R. E. Hornibrook 1640 100 6 13 Vesicular 28.00 10/29/75 D 50 Temp 10%C
Basalt
29G1 E. Hornibrook 1660 85 12 41.40 10/28/75 I 55
29G2 R. E. Hornibrook. 1660 86 10 Fractured 36.63 10/28/75 I 52
. Basalt
29G3 R. E. Hornibrook 1660 382 8 13 120 4/11/68 b,I 5 Well deepened
from 100' --
cascading water
Temp 10°C
29H1 R. E. Hornibrook 1700 112 6 12 Fractured 77.35 10/24/75 0,1
Basalt & Sand
29H2 R. E. Hornibrook 1700 130 a 20 Fractured 77.12 10/28/75 D,I 75 Temp 1%
Basalt
R 29J1 R. E£. Hornibrook 1720 118 6 56.45 10/28/75 u 20 Temp 12°C_ é?'
dﬁ 30A1 Holy Trinity Church 1600 267 6 40 Fractured 91.78 4/30/74 I 10 Deepened from 13
Basalt 167 2
Temp 127°C =3
30F1 Ross Crafton 1560 49 6 Flow 10/29/75 D Flowing at
S gpm o
Temp 11°C
3161 Norman Dingmon 1650 115 6 43 Vesicular 60 5/04/72 D 45
Basalt & Inter-
bedded Sediments
k)] Ray Shull 1650 6 117.67 10/29/75 D Deepened from
75' to unknown
depth
3241 C. R. Blanchard 1715 102 6 20 Vesicular 33.55 10/28/75 D,I 60 Temp IIOC
Basalt
32M Glen Seward 1680 130 6 19 Interbedded 30 1/28/75% D 20 Temp n°
Sediments
3301 W. F. Hornibrock 1730 57 6 42.63 4/16/75 D 70
33E1 Howard Smith 1720 115 6 23 Vesicular D 10 Deepened from
Basalt 55!
3361 W. F. Hornibrook 1790 240 8 83.21 10/21/65 L



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) (in) {(ft) Materials Feet Date Use (gpm) Remarks
3362 W. F. Hornibrook 1790 130 6 104.59 10/21/65 1] ‘
34HY Marvin H. Norris 1840 500 6 102 VYesicular 53.99 10/29/75 I 450 Geophysical Logs
Basalt Deepened from 112'?
_ Temp 180C =
34H2 Marvin H. Norris 1800 247 8 18 Basalt & I 300 @
Interbedded w
Sediments =4
35K1 Tom Ested 1840 142 18 5 4/15/68 12 Temp 1% =
KLIR) Tom Ested 1880 202 26 Fractured 20 4/20/68 2 Temp 1% %
Basalt S
35R1 Unknown 1870 5 58.42  6/25/64 U 5
36R1 Don Mains 1870 210 6 20 Vesicular 40 6/01/73 D e
Basalt E
36R2 Don Mains 1870 145 6 40 Fractured 36.80 8/13/75 D @
Basalt =R
(]
S T. 4 N. R.V7E. &
(v
2P Eleanor Dooley 2180 308 6 5 Basalt 57 9/29/69 S 1 E
4E1 Trans West Company 2220 55 6 18 Interbedded 0.04 10/27/75 D 5 Temp 12°% i
Sand
S
mm L. E. Schroder 2260 385 6 20 Interbedded 380 8/24/76 0 25 Gegphysical Logs g
Gravel 2
9F1 0'Leary Well 2410 355 6 131 Fractured 215 11/15/74 ] 25 -
Drilling Basalt g‘
gH1 L. Osbornson 2240 21 13.70 8/13/7% D E‘
9L1 0'Leary Well 2260 554 234.00 5/09/75 85 |
Drilling g
! W 2220 550 6 16.70 5/29/76 u Hole plugged, SWL prob-
o grlﬁ?gﬁg el ably not indicative
of true head
10N1 J. Schuster 2160 230 ] 158.60 10/05/65 No water
12L1 Boehler 1965 176 6 29.20 B8/12/75 D
12M Art Schuster 1900 220 6 44.20 8/12/15 U 2 o
12M2 Art Schuster 1980 445 8 188.10 10/06/65 D 35 Temp 14.57°C
15D1 J. Schuster 2150 69 ) 55.88 10/05/65 ]



Type Water Level Below

Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number ar Tenant (ft) (ft) (in) (ft) Materials Feet Date Use {gpm) Remarks
1502 J. Schuster 2150 103 8 75 10/05/65 D Temp 13.5%
16G1 G. Trumbo 2155 118 59 1948 D,S
16G2 .G. Trumbo 2145 | 203 6 53.35 8/12/75 D
16H1 G. Trumbo 2140 50 6 9.00 8/12/75 Well reported to
be 270' deep.
May have caved.
18G1 Ronald Roe 2120 125 6 30 99.17 10/27/75 D Temp 11°C
18R1 €. Fridley 2080 305 6 20 Gravel ) SHL reported to
be 150"
19F1 €. Fridley 2040 150 4 25 D 3 SWL reported to
. be 100*
1961 C. Fridley 2020 115 6 20 S 6 SWL reported to
be 75'
1962 C. Fridley 2050 251 6 47 Fractured 116.50  8/13/75 1,D 200 Water level ob- Y
T Basalt tained while well
3 was being pumped. g
SWL was reported =
_ to be 49' E"
210 Cecil Schuster 2000 250 35 8/29/76 ] Geophysical logs
22N1 Fenton Brothers 2000 41 4 Vesicular 25 10/00/65% 30
' Basalt :
22N2 D. Myra: 1995 150 6 37.10 8/13/75- D
22N3 J. Sﬁhuéter 1990 6 22.60 10/14/75 D
22q! D. Myra 1910 6 0.50 10/14/75 ]
28H1 J. Schuster 1935 500 8 65.90 10/14/75 u
28R1 Unknown . 1960 53 6 9.61 10/23/65 ]
2971 Sheryl Willis 1960 538 10 78 Vesicular 91.85 10/28/75 I 700
: . : Basalt &
Clay
3087 Wayne Hoctor 2010 430 6 100 Vesicular 95.00 8/13/75 D 20 Temp 1%
Basalt
30H1 R. Willis 1960 60 34.7G  8/13/75 D 6 Pump. on during

water level
measurement.



Type

Water Level Below

Depth of of Water- Land Surface
Qwner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant {ft) (ft) (in) {ft) Materials Feet Date Use {gpm) Remarks
3001 Sheryl Willis 1960 62 6 20 VYesicular 24.85 10/28/75 D 10 Temp 12°C
Basalt
30R1 Sheryl Willis 1930 700 12 55 Fractured 280 8/07/72 1 700 ﬁ?
Basait =3
311 T. V. Wilkins 1880 139 16 4.62 9/18/75 1] ég
3TMl T. V. Wilkins 1865 177 18 Fractured 40 8/26/69 S 100 Temp 11°C -
Basalt & ‘ EL
Clay =
31N T. V. Wilkins 1870 20 48 20 9.40 8/12/75 u =)
3IN2 T. V. Wilkins 1870 100 6 52.10 8/12/75 D g
3201 S. Willis 1933 550 34.37 4/16/75 1 300 g
320 Cecil McDowell 1960 78 6 29.43 10/06/65 S Temp TIPC E
3zrP1 Emmett Hoctor 1920 228 8 40 Vesicular 36.37 4/16/7% 1 300 Temp 1% [e;
Basalt ‘ &
2 2,
g: T. 4N R. 18 E. o=t
7R1 Cecil Schuster 1870 400 8 197.0 10/14/75 D Ei
8R1 J. Johnson 1839 120 6 Vesicular 94.0 9/08/75 D Well originally Ef
Basalt drilled to 200' ~
1761 Cecil Schuster 1640 150 10 16 126.9 10/14/75 1 g?
17K Cecil Schuster 1720 780 10 183 100.3  10/14/75 I 600 geepened from 5
55!
Temp 16.5°C ‘-2
18R1 Wm. Anderson 1713 10 9.0 10/14/75 v E;
18R2 Wm. Anderson 1713 70 8 ) 4 éé-
28M1 W. Jones 1680 45 ) 40 10/14/75 D 40 SWL approximate [~y
29G1 Raymond R. Brack 1680 277 10 138 98 9/22/68 1 500 =
T.4NK. R. 20E. '
3E1 Berk Bros. Inc. 2100 35 48 35 Altuvium 14.75% 6/27/75 U
311 Harland Berk 2205 274 12 182 Sand & Clay 205.25 6/27/75 I 1037

Interbed



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in) {ft) Materials Feet Date Use {gpm) Remarks
401 Sam Berk 2274 335 6 35 Fractured 85.75 6/27/75 D 15
Basalt
6A1 Bob Powers 2270 200 6 Clay Inter- 18.25 6/27/75 D 12
bedded
6C1 Bob Powers 2250 130 6 25 313/ D 5
18Q1 Bert Wilkins 2440 253 6 19 Sand & Clay 130 10/03/69 T 10
Interbed
2001 Bob Powers 2180 175 6 119 Fractured 80.99 6/27/75 b 15 Temp 12%
Basalt
T.4N, R, 21E.
91 Del Whitmore 1620 302 6 Clay Inter- S
bed
o T.4N. R. 22 E. %?
BN Unknown 942 45 48 Alluvium 21.00 4/05/75 S -]
0 Goodnight 1118 38 6 26.70 8/05/75 S &
12F1 €. E. McBride 1020 547 10 135 No water #
T.5N. R. T0E.
m Newhouse 1560 107 6 60 40 9/00/75 0 25
6H1 Wash. Dept. of 2560 58 2 10 Interbedded 21.00 9/10Q/75 T Geothermal
: Natural Res. Well #1 Sediments Exploration Hole
12Q1 J. Anrig 1430 80 6 Vesicular U 4
Basalt
35F1 Orlis Hale 960 155 150 Sand 104 3/22/73 D 20
35K1 J. Wood 1240 200 D
T. 5N. R.ITE.
1P1 Phillip Ohnemu 1865 51 6 a1 Alluvium 18.27° 4/01/74
6F1 D. Duke 1605 115 8 10 Vesicular 90 9/04/74 D 20
Basalt
12€1 Conboy Refuge 1845 66 10 1.39 4/01/74 U



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in) (ft) Materials Feet Date Use (gpm) Remarks
12E2 Conboy Refuge 1845 17 36 17 Alluvium 1.40 4/01/74 U
12q1 Conboy Refuge 1850 59 Aluvium 5 10/00/73 T
3R Mt. Adams Orchard 1360 600 16 333 31 6/11/65 D,I 23 Unusable water g?
Company from 11" to 39'5;
32N1 Hopp-DeWilde Mill 1360 75 8 23 Vesicular 25 9/10/47 c 36 s
Company Basalt -
T.5N. R.12E. &
=
ki | Conboy Refuge 1860 57 36 7 11.18  7/19/74 U =
3C2 Conboy Refuge 1860 51 6 14.08 7/19/74 ] ;;
4H1 Agnes Miller 1830 225 6 100 Basalt 215.00 1972 S 6 Temp 12% %
4H2 Agnes Miller 1830 19 72 19 Alluvium 10.16 7/17/74 D E
501 Conboy Refuge 1830 118 6 22,79 4/30/74 U 5
5Q2 Canboy Refuge 1830 8 36 8 Alluvium 3.5 4/30/74 1] e
Es 6Q1 Chip Kreps 1825 84 6 7.20 10/10/74 S =
1441 Miller 1830 16 72 16 Aluvium 13.10 9/09/75 D E;
18E1 Parrell Lee 1860 160 8 160 Alluvium 3.42 5/01/74 u 500 Ef
18€2 Darrell Lee 1855 7 36 7 Alluvium 1.81  5/02/74 D ;;
-
T.5N. R.13E, g
260 Don Roane 2330 130 6 49 Fractured 55 7/12/73 D 3 Temp 12° 53
Basalt 5
36L1 Donna Walters 2200 205 6 22 40 11/04/72 D 0.5 Deepened from 5-
‘ 85! o =
Temp 11°C =
S
T.5N. R. 14 E.
6E1 St. Regis Paper Co. 1180 326 8 297 Fractured 256.0 6/30/75 N 50
Basalt
16L1 L. Boardman 1920 56 B Flow 8/18/75 D
21A1 Wash. Dept. of 1870 385 ) 21 Fractured 228.4 10/29/75 D 156 Temp 12%¢
Game Basalt
22x1 Ralph McKinney 1830 190 6 90 Vesicular 105 12/05/70 D 10 Temp 1%

Basalt



Type Water Level Below

Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) {ft) (in) (ft) Materials Feet Date Use (gpm) Remarks
2401 Floyd Thempson 1980 182 137.70 10/30/75 3; Témp 12%
2601 Calvin Beeks 1760 125 36 Yesicular 80 7/12/74 D 5 Temp 12%
Basalt
26K1 George Wiliiams 1760 160 6 29 26.50 11/19/74 0] 5
26L1 Victor Bryant 1720 250 6 19 Fractured 53.25 4/15/75 U Temporarily
Basalt abandoned
26L2 Victor Bryant 1720 182 6 132 40 10/08/73 D 7 Temp 11°C
3681 Duane Van Patter 1720 400 6 55 Fractured 173 4/04/74 D,I 30 Temp 12%
Basalt
36B2 Duane VYan Patter 1720 325 6 72 Fractured 115 5/07/75 n,I 60 Temp 1ZDC
Basalt & Clay
36D1 Duane Van Patter 1720 250 20 188.29 . 5/06/75 D 35 Temp 12%
36R1 Ted Richardson 1600 340 4 Interbedded 113.30 10/28/75 D 60
Sediments
b 1
3 T.5N. R.15E. }"g
10K1 Fred Linton 2410 340 6 86 Vesicular 255 8/08/74 b} 2 Temp 12% E?
Basalt
15P1 J. W. Popenge 2340 4 48 1.50 9/21/53 n,I 50 Dug Well
19P1 Otis M. Prescott 2000 187 8 28 Vesicular 127.40 10/30/75 D
Basa!t
19Q1 Otis M. Prescott 2030 185 10 127.55 10/29/75 I
20N1 0tis Prescott 2040 427 22 Interbedded 173.00 I 200
7 Sediments
22H1 Larry Boardman 2080 535 6 25 Vesicular 250 3/08/73 D 8 Temp 12%
Basalt & Inter-
bedded Sediments
2201 John Bronkhorst 2250 180 6 50 144.65 11/18/74 D 25
2411 Ray Gosney 2340 470 6 150 1960 D Temp 12°%C
2511 L. Case 2160 465 6
25L2 L. Case 2180 990 8 Fractured 435.45 11/18/74 D,1 Geophysical Logs

Basalt &
Interbedded
Sediments



Type Hater Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) (in) (ft) Materials Feet Date Use {gpm) Remarks
26L1 Unknown 2050 500 5 295 10/09/65 U
2701 L. L. Fife 2050 120 6 19 U No water a
2761 L. L. Lightfoot 2050 114 6 92.00 4/16/75 1] 8
27N1 K. Henshaw 1920 235 6 204 Vesicular 140 8/24/73 D 15 Temp 12°%C é;
Basalt b
28B1 Unknown 1880 87 U No water g
3001 A. L. King 1880 47 6 38.85 10/29/75 D ;
an Paul Schilling 1720 645 6 53 Vesicular 80 1/13/75 I 60 Temp 12°C B
Basalt o
32P1 Mike Counts 1700 415 b 24 56.74 10/30/75 D,I 30 a?
320 Mike Counts 1720 265 B 61 70.72 10/29/75 0,1 60 §
33 R. E. Hunter 1880 148 8 120 D 5 Temp TZDC a
340 H. W. Freer 1920 162 6 110.52 10/29/75 D Temp 1% g
o
(=] =t
g; T. 5N, R, 16 E. ZS
601 George Wright 3400 310 6 37 Interbedded 78 1/722/71 D 45 Temp 15% ;§
Sediments §¥
22R1 Glenn H. Tyler 2360 73 625 D,I ;")
25K1 K. Zielinski 2180 70 D Flows inter- &
mittently g
250 Dept. of Health, 2120 248 5 221 141.84 4/16/75 D 30 Temp 1% ';?
Education & Welfare =
Zm1 Paul Middleton 2200 381 6 87 Vesicular 295 9/09/74 D 5 Temp 12°C [~
Basalt & 2.
Gravel =
0 g
28R1 Mike Austin 2160 310 6 32 23 6/16/72 12 Temp 15°C g
30E1 R. Hackett 2170 225 10 10 Vesicular 151.60 4/30/74 3
Basalt &
Gravel
31ET L. Case 2060 387 6 226.70  5/01/74 D Temp 12°C
31Kt R. Scheradella 1940 250 6 72 Vesicular 108.15  4/30/74 D 60
Basalt
K1E] Pete Heming 1920 250 6 75 Vesicular 182 4/18/74 D 20 Temp 12%

Basalt



Type

Water Level Below

Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in} {ft) Matarials Feet Date Use {gpm} Remarks
33M United Homes Corp. 2160 490 6 54 Interbedded 238 12/02/70 0 60
Sediments
34m Norm Evans 2120 385 6 75 Vesicular 193 4722172 D 60 Temp 13.5%C
Basait & Inter-
bedded Sediments
3511 Russell Schroder 2000 130 6 81 Interbedded 87 4/23/74 D 25 Temp 12%
Sediments
36N1 Bi11 Young 1860 100 6 36 Fractured 40 6/21/73 D 25 Temp 12%¢
Basalt
T.5N. R.I17E.
KN Brooks State Park 2600 115 6 9 Clay and 43.60 16/01/75 P 50 Temp 1%
Sand '
3N G. J. Timmer 2500 160 6 143 Sand and 35.87 10/29/75 D 45
Gravel >
B14E1 Ed Mantes 2480 33 6 9.20 10/01/75 D %
2001 Addison Lane 2440 280 D SWL reported toEi
be 141' &
20N2 Addison Lane 2440 700 8 19 861.20 9/14/76 1]
2361 Trans West Co. 2560 370 6 54 Fractured 47 10/06/70 T 20-40 Temp 11°c
Basalt
24M1 Trans West Co. 2520 372 6 104 Vesicular 289 11/02/70 o} 20 Temp 1%
Basalt
oMl Jim Stultz 2180 295 6 62 Vesicular 210 5/15/73 D 5 Temp 12°C
Basalt
30N Yakima Indian Res. 2180 550 258.80 9/15/76 U
31K Darry! Sines 1920 115 99 Fractured 66 5/03/72 D 50
Basalt
z2n Trans West Co. 2000 205 6 19 Vesicular 45.96 10/27/75 D 17 Temp 12°C
Basalt
T. 6. N, R. 18 E.
2901 Unknown 2255 300 6 D 5



Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft} (ft) {in) (ft) Materials Feat Date Use (gpm) Remarks
T. 5N, R, 19E.
25K1 Rathspeth 2415 20 72 2.30 8/08/75 ]
T. 5N. R, 20 E.
161 K. Clark 2710 104.5 6 0.20 8/08/75 S
4P1 H. Hooker 2835 180 6 10 86.30 5/24/75% D
8R1 F. Naught 2752 6 20.92 5/24/7% D
9A1 H. Hooker 2780 145 6 19 Basalt and 0.40 5/24/75 S 60 Temp 13.5%C
Interbedded
Sediments
10A1 R. Ferguson 2750 S
18L1 Max Slater 2665 110 20 Clay and 14.65 6/00/75 D
Sand
]9A1£: Arlo L. Powers 2600 93 6 12 3/15/71 D,s 5
22 Sam Berk 2495 275 6 SWL reported
to be 200'
25K1 Max Slater 2357 40 6 Alluvium 12.75  6/27/75 U
27C1 Sam Berk 2490 900 12 140 745.00 4N7/72 U Geophysical Logs
2881 Berk Brothers, Inc. 2490 330 8 146 Vesicular 22 ©3/01/69 I 550
Basalt
2801 Sam Berk 2395 Ka| 12 Vesicular 65.30 5/24/75 I 500 Gepphysical Logs
Basalt &
Clay
28R1 Berk Brothers, Inc. 2400 410 10 110 83 10/23/69 I
30N Rathspeth 2410 150 6 4 Sand D Pump set at 28'
5N, R. 21E.
301 Tom Gray 2378 207 [ Vesicular 100 7/05/68 b,I 30
Basalt
4A1 Tom Gray 2482 84 6 24 8/04/75 S
6F1 M. Larson 2620 230 6 S SHL reported to

be 160*
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Type Water Level Below
Depth of of Water- Land Surface
Qwner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft} (ft) {in) (ft) Materials Feet Date Use (gpm} Remarks
1881 H. Busch 2545 160 6 S
1882 H. Busch 2535 121 6 116 8/04/75 1] 5
240 R. Ferguson 1665 300 6 D
28E1 K. Clark 2150 300 ] No water
28N1 L. Whitmore 2020 238 6 Vesicular £3.20 8/04/75 D
Basalt &
Clay
29H1 K. Clark 2120 116 6 36 11/24775 D
T. 5 N. R. 22 E.
13Q1 C. McBride 700 80 6 Basalt Flow 9/15/76 0,S
20N1 R. Ferguson 1435 16 72 Alluvium 5.90 8/06/75 S
27A1 A. M. Matson 1105 150 6 51.50 8/06/75 S
27A2 A. M. Matson 1100 1061 10 144 Basalt 22 2/12/72 I 750 Geophysical Log§gr
5?861 R. Ferguson 1280 29 72 Alluvium U No water 1%
w350] Unknown 1018 22 72 Alluvium 18.50 8/06/75 3 E,,
T. 5N. R. 23 E.
3A Robert J. Petersen 716 87 6 29.3 8/15/75 U
3A2 Robert J. Petersen 720 250 10 64 Fractured 30.40 2/13/76 I 403 May have caved in
Basalt to 102°
3A3 Robert J. Petersen 720 575 12 79 Vesicular 123.70  9/13/76 u May have caved in
Basalt 300'
Geophysical Logs
3L Robert J. Petersen 820 150 8 132 125 11/00/56 1] 95 Hole now dry
Temp 169C
3L2 Robert J. Petersen 820 313 190 1/20/76 I 400
7A1 M. Mercer 1024 u
7N1 M. Mercer 824 & S
1IN M. Mercer 719 250 4 165.90 8/09/75 S
2901 C. McBride 865 8N 16 Basalt Flow 8/07/77 I 5000 Geophysical logs
3507 M. Mercer 635 266 3 166 Vesicular 186.30 8/09/75 D,S 30

Basalt



Type

Water Level Below

Depth of of Water- Land Surface
Owner Altitude [Cepth Diameter Casing producing Yield
Well Number or Tenant (ft) {ft) {in) (ft) Materials Feet Date Use {gpm) Remarks
T. R. 10 E.
8B1 Highland 2000 125 6 Gravel 80.5 8/12/75 D ﬁ?
11F1 Klickitat County 2060 173 T No water S
PUD 46 e
15A2 Klickitat County 1943 143 1.0 9/10/75 T B
PUD #13 EL
25M1 Walt Armstrong 1730 224 6 224 Vesicular 205 11/09/74 D 15 =
Basalt )
[¢']
]
T. R. 11 E. o
[y]
31F1 D. Rumnel 1710 21 6 163.9 9/10/75 D E
T. R. 12 E. G
&
20 Francis Bean 1970 131 108.8 9/05/75 1] =4
& 2E1 D. Lloyd 1950 22 22 Vesicular 7 7/26/74 D 30 Temp 11°C =
- Basalt g
a H. Kuhnhausen 1948 12 48 Aluvium 3.9 9/05/75 E;
am L. C. Rolph 1980 53 6 34 Sand 6.1 9/05/75 9 Backfilled -
to 50 o
M2 L. C. Rolph 1980 100 6 60 94.5 9/05/75 ] E
3M3 Frank Ward 1981 9% 54 Fractured 80 10/09/73 U 53
Basalt =
10A1 John Finn 1919 38 6 4.01 6/14/74 I 15 E;
10K1 Glenwood School 1900 255 6 197.40  6/15/76 U &
10M1 U.5. Bureau of 1935 300 6 227.96  4/05/74 U 67 Temp 6°C S
Indian Affairs =
Ranger Station
10P1 Ada Conboy 1895 14 36 13 Alluvium 6.90 6/15/76 u
10P2 Audrey Eaton 1895 265 10 187.34  4/02/74 ]
11E1 L. D. Lloyd 1905 13 36 13 Alluvium 6.60 7/16/74 ]
1E2 L. D. LToyd 1905 13 36 13 Alluvium 7 7/16/74 D Temp 10°C
1A Flying L Guest 1905 13.5 48 Alluvium 6.80 9/09/75 D

Ranch
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Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth  Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in) {ft} ~ Materials Feet Date Use {gpm) Remarks

12R1 Ken Allbritten 1830 30 60 30 Alluyium 1.29 4/02/74 S
1301 T. B. Burns 1850 200 6 40 155.26  4/02/74 U
13M1 B. Valdez 1830 10 48 3.80 9/09/75 S
1461 G. Ladiges 1847 16 48 2.30 9/06/75 u
1501 Roy Feller 1852 11 24 6 Alluvium 1.85 2/12/74 ]

1681 George Hathaway 1875 46 6 15.10 7/19/74 S 7 Temp 10%C

21F1 0. Kuhnhausen 1830 10 36 10 Alluvium 2.8 IN71/74 U
21F2 0. Kuhnhausen 1830 150 5 50 u No water
2211 Paul lLadiges 1833 260 8 84 12.25  9/07/75 D 14 Temp 1%
23B1 G. Ladiges 1830 195 6 137.20 9/06/75 D,S
23B2 Ken Sheridan 1830 210 6 82 D

27N E. W. Ziegler 1828 247 8 47 90.20 5/08/74 u 180
2702 E. W. Ziegler 1828 10 24 10 Alluvium 2.68 2/13/74 u g
340 Conboy Refuge 1822 8 8 Alluvium 1.20 4/05/74 u g
34K) Conboy Refuge 1830 116 6 20 7.1%  5/01/74 U E?
KLIN Conboy Refuge 1820 55 8 40 Alluvium 9.00 7/12/74 ]
35H1 Paul Ladiges 1875 104 6 29.60 9/09/75 D Temp 9°c
T.6N. R. 20 E.

1P Steve Naught 2980 20 72 20 Alluvium 4.50 6/22/75 D

1P2 Steve Naught 2983 D

ZAl Dale Johnson 3062 40 72 40 Alluvium 7.08 6/22/75 U

272 Dale Johnson 3061 200 , 6 Vesicular ‘ D

Basalt
aM1 J. C. Ingram 3260 130 6 35 Vesicular 22.00 9/18/N D 45 Temp ]106
Basalt

9Kl H. Wilson 3155 167 6 20 Alluvium 0.50 6/24/75 D 22

L1 C. Walling 31585 10 72 10 Alluvium 0.42 ©6/24/75 D 6

1211 R. Ferguson 2935 20 72 20 Alluvium 3.33  6/24/75 D 6

13H1 F. Naught 2862 306 6 33 Fractured 30.80 6/24/75% U 12 Geophysical Logs

Basalt



Type

Water Level Below

95T

Depth of of Water- Land Surface
(wner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) {ft) {in) (ft) Materials Feet Date Use {gpm) Remarks
13H2 F. Naught 2860 375 6 25 Fractured 40 8/22/69 D 60 Temp 11°¢C
Basalt
15N1 R. J. Rupp 3020 205 6 221 Fractured 17 2/27/174 D 12 Temp 12°¢ g?
Basalt =2
16A1 Sheppard 3037 6 U No water 93
16A2 Mary Shotwell 3035 100 6 D w®
16R1 V. Looney 2040 25 72 25 ‘ U Ei
16R2 H. Wilson 3037 275 6 7.9 &/24/75 D 60 =
20R1 Unknown 3030 10 10 Alluvium 8.5 6/25/75 U g
21A1 Batze 3030 225 6 41.0 6/24/75 D a?
21A2 L. Whitmore 3030 235 6 16 Vesicular 64.9 8/05/75 D 60 Temp 12% g
Basalt §
22€1 R. Van Nostern 2990 147 6 6.24 9/13/76 1] 2
2201 Whitmore 3002 27.87  6/22/75 U EL
2202 Whitmore #1 3002 175 8 22 Vesicular 97.30 6/24/75 D 13 Temp IZOC =
Basalt g
2203 L. Goodnight 3007 200 6 30.50 &/22/75 D E?
2204 Keith Jensen 3025 220 4 D a‘
2205 G. Crider 3004 236 6 33 8/04/75 D g
22D6 L. Whitmore 3005 36 AlTuvium 28.93  9/26/75 t é;
2207 Rupp & Clark 3010 No water 5
2208 Rupp & Clark 3010 200 8 D,s E
2209 G. Larsen 3010 230 6 Interbedded 58.40 6/22/75 ] é
22010 D. Miller 3010 Clay D =
22011 B. Meyer 3025 30.10 8/22/75 D =
24R1 R. Brown 2792 30 72 30 Alluvium 3.00 B8/24/75 U
24R2 R. Brown 2793 178 6 20 75.75 6/24/75 U
2601 Keith Jensen 2918 180 6 21 15.58 6/22/75 D
27N1 Gordon 2938 100 6 13.70  6/24/75 S
28R1 J. Gotfertson 2975 213 6 D



Type Water Level Below

LST

Depth of or Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) (in) (ft) Materials Feet Date Use (gpm) Remarks
2961 E. Lasly 3067 200 6 D
30K1 W. Savage 3038 20 72 20 Alluvium 4.75 6/23/75 D
30K2 W. Savage 3042 18 72 18 Alluvium 8.42 6/23/75 D
30K3 Cleveland Park Well 3057 12 48 12 Alluvium 3.50 6/23/75' D
30M1 Matson Land & 3120 190 6 19 Vesicular 120 5/271/73 D 2 Temp 12°%
Livestock Basalt _
110} R. Van Nostern 3040 36 Alluvium 7.54 9/13/76
3002 Chet Shannon 3040 85 6 63 Vesicular 1.50 4/25/74 25 Temp 1°c
: Basalt
3281 E. Lasly #2 3022 62 72 48.30 6/23/75 S
3581 J. Jensen 2850 227 8 20 23.40 6/24/75 D 15
36B1 Howard Coleman 2780 408 6 7 Vesicular 12 10/30/69 5 5 Temp 1%
36P1 M. Larson 2757 160 6 20 Basalt 32.80 5/23/75 D 15 5
=]
T. 6 H. R. 21 E. Ei
4A1 C. McBride 2705 200 6 D E’
6L1 A. M. Matsen 2845 12 72 12 Alluvium 4.08 6/23/75 ]
6L2 A. M. Matsen 2880 6 62.50 6/26/75 D 12
70 S. Jensen 2820 200 6 29.50  8/05/75 D 5
14M1 C. Bromley 2500 25 6 D
1aM2 Roberts 2492 [ D Buried 6'
underground
1501 L. Giles 2875 12 72 12 6 8/06/75
15L2 L. Gites 2580 220 19 Vesicular 149 10/30/73 D 30 Temp 1%
Basalt
17R1 C. Everett 2710 300 1]
18E1 Francis Naught 2842 82 6 20 7.75 8/06/75 S 6
18R1 C. Everett 2787 165 6 21.40 8/06/75 D,s
1901 Bud Matsen 2187 865 6 53 700 8/15/74 D,s
2041 T. Juris 2800 270 9 Interbedded D

Clay



. Type Water Level Below
Depth of of Water- Land Surface
Owner Altitude Depth Diameter Casing producing Yield
Well Number or Tenant (ft) (ft) {in) (ft) Materials Feet Date Use (gpm) Remarks
24A1 Van Horn 2220 103 6 interbedded D SWL reported to
Clay be 40° gﬁ
2801 Elwood Brown 2670 310 5 19 276 8/31/76 D Geophysical Logs g.
31F1 Howard Coleman 2744 600 v %
31F2 Howard Coleman 2740 300 6 Blue Clay 270.25 9/13/76 ] Geophysical Logs =1
31F3 Howard Coleman 2741 415 6 5 U &
31F4 Howard Coleman 2738 278 8 196.60 9/13/76 u Geophysical Logs §:
3aN1 Tom Gray 2477 104 6 51.85 8/04/75 u 8
35P) Tom Gray 2360 300 6 78 75 8/01/76 D ?
1]
T.6N. R. 22 E. 2
[}
2501 M. Mercer 1325 12 6 2.90 8/09/75 5 2
=
) .
T.6N. R. 23 E.
® o
1081 Robert Andrews 1142 45 6 U No water ?_
1Q1 Robert Andrews 1020 208 8 150 g'
11Q2 Robert Andrews 1020 892 12 155 Flow 2/10/7 I 2500 Flowing at ;.;
35 psi o o
Temp 23.5°C §
16K1 Robert Andrews 1050 950 12 128 Interbedded Flow 8/15/75 I 2200 Geophysical Logs oy
Gravel Flowing at B
35 psi §
16P1 Dept. of Natural 1096 950 16 80 Vesicular 40.8 7722776 I - 2850 Temp 22(?(: E‘
Res.-(FeezeH) Basalt Geophysical Logs =
7201 Robert Andrews 960 1070 12 370 380 7/22/76 I 1700 =
28R1 M. Mercer 863 16 48 16 Alluvium 8.9 8/11/75 S
340 Don Mercer 868 107 6 96.4 8/09/75 u
865 425 6 Fractured 231.4 8/09/75 D 200
33H2 Don Mercer Basalt
34H3 Don Mercer 806 550 8 287.7 8/09/75 D.5
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Appendix C

Material Thickness Depth Material Thickness Depth
(ft) (ft) (ft) {ft)
2/13-16L1. Cecil L. Odom. Altitude about 300 ft. 2/13-27B1. Lawrence Tidyman. Altfitude about 235 ft.
Drilled by Gorge Contractors, Inc., 1970, Cased to 53 ft. Drilled by Harold Leonard, 1953. Cased to 20 ft.

LT T R et EE LS L LT 12 12 Sand; gravel ---eemmmeeeemeccemeeaaaa 7 7
Gravel; sand =--e=ceceommccmcmaaoaao 33 45 Basalt, medium hard, gray =-----=----- 58 65
Sand, fine ---—----- e maeea 6 51 Clay; rock [basalt] r=-em—e--mmceer- 45 110
Wood, hard -=-cecamcumccranean 1 52 Basalt, soft, black, show of water -- 36 146
Basalt, vesicular, hard ----cecaauu. 10 62 Clay, green ---e-cemcmcccnccccaceaa-- 19 165
Basalt, fractured, brown ----------. 55 117 - Clay, green =--eceecmeccacmmmmcaaan-- 7 172
Basalt, vesicular, brown -----=c---- 3 120 Basalt, black --c-ecmmcccmamamcca - 8 180
Basalt, vesicular, gray ------------ 28 148 Basalt, medium hard, gray-blue ~----- 50 230
Basait, hard, black, water-bearing - 18 166 Basalt, black, water-bearing -------- 24 254
Basalt, vesicular, gray ------------ 13 179 Basalt, soft, black ---=-=-eeemcnan-- 26 280
Basait, hard, black -----cccaaaaa-—o 5 184
Basalt, hard, gray ----------------- ’ 191 2/13-28F1. Harry Toda. Altitude about 180 ft

Drilled by Murray Well Drilling Co., 1972. éased to 170 ft.
2/13-16P3. Frank Healey. Altitude about 280 ft.

Drilled by O'Leary Well Drilling, Inc., 1971. Cased 8§01 --mmammmmmmmmmemccmre e ———— 6 6
to 19 ft. Basalt, weathered —-------ccacaven. 7 13
Basalt, blue -------mmmmmmcmcameo 9 22
Clay; sand, black --=-=ve-eorcecnnan 13 13 Basalt, weathered =---e-ceeccmamooano 5 27
Sand; gravel; boulders -—---—-————--- 7 20 Basalt, fractured, SWL 5' ------ooo- 3 30
Basalt, vesicular, gray ------------ 20 40 Basalt, black —eewemecccmcmcccmcooaa 36 66
Basalt, fractured, gray ------------ 22 62 Claystone, blug --ecceecmaccccmcmanas 2 68
Basalt, gray -------sccecoccaaman— 6 68 Basalt, black, SWL 18' =----m-ceeen- 9 77
Sandstone, brown --------eomcmeanan- 10 78 Clay, Qray ---=----iommmmmcmeemeooan 18 95
Basalt -------meeeeemememecneeees 34 1Nz Clay, 1ight blue -ececmccacacmacnan- 20 115
Basalt, vesicular, brown and gray -- 18 130 Clay, yellow =--eeeecmmccccmcmccoon- 10 125
Clay, blue-gray and brown ---------- 3 128
2/13-22P1. W. H. Gregory. Altitude about 280 ft. Basalt, gray, SWL 79’ -------------- 42 170
Drilled by Project Corporaticn, 1973, Cased to 20 ft.
2/13-28R2. Cecil L. Odom. Altitude about 190 ft.
Basalt, hard, gray ---------------- 132 152 Drilled by Cecil C. Nickols, 1963. Cased to 40 ft.
Basalt, fractured ---------ccoceaea 41 193
Basalt, hard, red and black -~------ 59 252 SANd -—---e-ececmcmmcmcccmecemema————— 3 3
Basalt, broken -----------—mmmmmm 33 285 Basalt ==-e-mcmcmmamccaecamaeeon 29 32
Clay; gravel ---eecccemccmmmmcmcncnn- 3 35
Basalt, hard, black ----==--=cecmauan 20 55
Clay; gravel -—v-verommcmmmemeee o - 20 75
Basalt, black --re-emcmmmmmmec e 3 78

(continued}
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Material Thickness Depth Material Thickness Depth

(ft) (ft) (ft) (ft)
2/13-28R2. Continued. 2/16-3D03. Continued.
Clay; gravel ~-------c-eocccccaana- 8 86 Basalt, vesicular, gray ------------ 9 102
Basalt =-=--=-c-s-omscemocaanonn- 4 90 Basalt, black -=--m-ccmeomcmmoee 17 119
Basalt, gray -o-oocoroeoosoooeoces O
2/13-38L1. Dalles City. Altitude about 235 ft. asalt, vesicular, black -----------
Drilled by D. Will{am, 1932. Cased to 42 ft. ate Leray], brown; sand ~oII n 218
_____________________ Clay; sand am--secocmmcaeimmmma—ae 9 225
Basalt, black --------r--n---n--o 49 49 Sandstone, gray -------—--——--===----- 5 230
Basalt, black 45 94 1 White mesmmmmmmmm e ememmmmem > 232
Basalt, blue -=-=--==-==ammaanmone 14 108 ¥, e, ] :
______________________ Basalt, vesicular, black; sand; clay 3 235
Basalt, gray a8 156 Rock [basalt], vesicular, gray-brown 15 250
Faulted formation (basalt, broken} 80 236 * » gray
Basalt, gray ---------------------- 94 330
Basalt, blue -----=-=-=---ssmeooooee 1 N 3/10-281. Pacific Power and Light Co. Altitude about
Basa}t, soft, black, some water --- 121 362 380 ft. Drilled by Richard J. Murray, 1973. Cased
Basalt, gray --------======-------- 51 513 to 27 ft.
Basalt, soft, black, water-bearing 28 547
Soil; rock, broken ----------------- 4 4
: ) Boulders —-——---secemcammmmmccccna o 3 7
2/14-19F1. U.S. Corps of Engineers. Altitude about 180 ft. )
Drilled by Haakon [. Bottner Drilling Co., 1961, Cased Rock [basalt], broken, SWL 8’ ------ 2 9
to 105 ft. ' and, fine, brown ----c-c-cecenmaana- 3 12
gock1[basaltji grayﬁm-aj --------- 19 3
1 ety mmmmm e mm e e onglomerate [gravel], medium,
Tops?11? saf?{ ______________ > 3 water-bearing, SWL 5' -cccomema—- 5 36
Sand; $ilt ~~===cc-rommmmmoomneeee 50 55 Rock [basalt], hard ) 2 10
Sand, heavy, black ---------------- 5 60 oc asaltl, hard, Qray ----------
Sand; gravel, some water ---------- 18 78
Clay, brown; sand --cecccccccacana- 3 81 3/10-13R1. Arthur F. Moore. Altitude about 800 ft.
gock Ebou1dersg; clay —--mmemammae- ]g ]gg Dritled by Hansen Drilling Company, Inc., 1968. C(ased
ravel, water-bearing ---eeeeecea--- to 538 ft.
Sand, heavy, black --ceceacmmcconno- 5 105
. , Topsoil --------mmmmmm e 1 1
2/16-303. Lee Ritter. Altitude about 180 ft. Clay, red -----------mmomoeemmm e 2 3
Drilled by O'Leary Well Drilling, Inc., 1972. Cased to B e oM
19 ft. oulders --------m-mmmmemeeeeeeeeeas N 18
E?ck [basalt?], bard, black -------- 56 74
@Y =mmmmmemm—mememeeeeeee—aeo- 16 90
Sand, Brown —---we-eoooooocaacaoo. 8 . 8 Clay; gravel --—--—---—ecmmeomnmoo - 13 103
Basalt, gray -------------------oo- 80 88 Gravel; clay, brown -—-—----cmcuuan - 27 130
Basalt, vesicular and fractured, Layer &f roii [basalt], trace of
gray; clay ------e-msmmcemcoooe-- 5 93 WALEr ===mm=mmaeeniom—eman————— 30 160

{continued) {continued)
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Material Thickness Depth Material Thickness Depth

(ft) (ft) (ft) (ft)
3/10-13R1. Continued. 3/11-9A1. tynn Comer. Altitude about 1910 ft.
Drilled by Swift Water Well Drilling, Inc., 1974. Cased
Rock [basalt], hard, black and to 41 ft.
brown ----------—-----smmmmiaaaa- 6 166
Rock [basalt], broken --«c--eew---- 182 348 TOPS0i] —-=---—memmamcmemmmmasacman 2 2
Rock [basalt], broken -—=---vecamec-- 30 378 Clay, Drown =-=ce---cee-c-c-emmana- 16 18
Rock [basait] ------=-==m=caceouom- 15 393 Sand; gravel, cemented -----=-=-a--- 22 40
Rock [basalt] ---------see-eceamea- 24 417 Basalt, decomposed ------=========- 10 50
Rock [basalt] -==--e--ccccmomcaone- 60 477 Basalt, fractured ------eemmmmamve- 18 68
Broken [basalt, fractured] -------- 8 485 Basalt, hard, black =-=--=ee--m-onv 20 88
Rock [basalt], hard, gray and black 7 492 Basalt, fractured =-----me--o-om--- 42 130
Rock [basalt], very hard -----ce--- 36 528 Sandstone, blue --—e-m=e-m———meceae= 15 145
Rock [basalt], broken, water- Sandstone, brown =—---------—-cuace- 10 155
bearing ----------=-o--cmoo-oeoon 9 537 Basalt, brown =-s--ee-eeeem-am—oo-- 25 180
Reck [basalt], hard, gray --------- 6 543
) . 3/11-10C1. Charles A, Saylor. Altitude about 1860 ft.
3/11-7B1. Merlin Yarnell. Altitude about 1330 ft. Drilled by Project Corporation, 1973. Cased to 52 ft.
Drilled by O'Leary Well Drilling, Inc., 1973. Cased to
116 ft. 50113 €lay ======r-r=m=—-emsemmaaoa- 20 20
. Clay, brown --------—-o-cwmmaaaaaa 12 32
Clay, brown ------------—-—---o---- 33 33 Basalt, hard, gray -------=-=-=---- 6 38
Basalt, gray ----=--=-=-=---e-o-o-- 49 82 Clay, brown; basalt, fractured,
Basalt, fractured; clay ----------- 34 116 weathered -----ceesmemmc——acmaaa- 52 80
Basalt, fractured; clay ----------- 18 134 Basalt, hard, gray ------------=-c== 46 136
Basalt, gray ------------=-=-scecn- 4 138 Basalt, red; clay ~---eemmm==ma——m- 38 174
Gravel, cemented; clay ------------ 37 175 Basalt, hard, gray -----=--—-------= 36 210
Basalt, fractured, yellow and red - 15 225
3/11-8D2. Raobert Allen. Altitude about 1640 ft.
Drilled by Swift Water Well Drilling, Inc., 1974. Cased 3/11-1IN1. Bruce Amoss. Altitude about 1996 ft.
to 60 ft. Drilled by Norris Drilling and Pump Co., Inc., 1974.
Cased to 148 ft.
Topsoil —--r---mmmm e e e 2 2
Clay, brown ---------o-mmmvmomomome 4 6 TOPS0i1 ~-—-—-=mesmmcmcme—meane——- 1 1
Clay, Tight brown ---—---w-cecccman 6 12 Clay, brown —---vo-mmmmemeoeeeemee 17 18
Clay; boulders -«---==ememcecrana-m- 8 20 Clay, brown --------secemmmmacaaaan 37 55
Basalt, hard --------e-emmcemmeoae 3 23 Rack [basalt], broken, gray ==----- 6 61
Basalt, fractured ----------------- 5 28 Rock [basalt], soft, multi-colored 9 70
Basalt, decomposed ------------=c== 30 58 Ash [clay?] =====c---mmmmmmmmmmeoea 38 108
Basalt, hard ---------------e-cmom- 7 65 Rock [basalt]; clay, water-bearing 22 130
Sandstone, blue ----------oomoooe- 5 70 Rock [basalt], medium hard, gray,
Clay, blug =---=-=-=cc-coomocncnman 10 80 water-bearing =e=e-e------caem-an 18 148
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Material Thickness Depth
(ft} (ft)

3/11-17J1. Glen C. Wildebour. Altitude about 2190 ft.

Drilled by Swift Water Well Driliing, Inc., 1974, Cased

to 64 ft.
Clay, fine, dark brown ------------ 6 6
Clay, sandy, medium brown --------- 4 10
Clay, light brown; gravel, small;

sand, wet -«---=-c-eco-woo-—-o——- 34 44
Sand, fine; clay; cinders [basalt],

red ---w-s-mmmemmoocomcooooooonon 14 58
Basalt, soft, gray --------------=- 4 62
Basalt, hard, gray-black ---------- 54 116
Basalt, hard, fractured, weathered,

water-bearing ----r--mmmmmmcema- 24 140

Material Thickness Depth

(ft) {ft)
3/11-18F3. Continued.
Rock [basalt], decomposed --------- 8 18
Sandstone, hard, brown ------------ 62 80
Basalt, gray ------------=se==o=e-- 20 100
Rock [basalt], brown =---e----e---- 40 140
Rock [basalt], brown --------=----- 8 148
Basalt, gray =------=-=======r----- 62 210
Lava [basalt], red —===v----we----- 6 216
Rock [basalt], brown =--e----ee---- 54 270
Lava rock [basalt], broken, brown - 20 290
Basalt, gray -----===-==c-=-------= 20 310
Rock [basalt], brown -------------- 25 335

3/11-18C1. H. B. Larsen. Altitude about 1000 ft.
Drilled by Charles Henderson and H. B. Larsen, 1970.
Cased to 300 ft.

Clay =-====e-mr=-v—mmmmeccmemam e 2 2
Andesite [basalt] -~=-v-c-amcoao—- 102 104
Cinders [basalt] ------cm-oommcummn 6 110
Cinders [basalt]; clay --=---w-=unn 12 122
Basalt --------—=-ee-mccecccmcnaaan- 9 13
Clay, green ---sweewm—memmcicaene-- 5 136
Basait, fractured ---------=-c-c--- 49 185
Chlorite [clay] ==-=----ccecemamna- 12 197
Basalt, fractured -----e-co-ccmeuee 13 210
Sand; obsidian [basalt] ----------- 15 225
Rasalt, fractured -------------=-== 33 258
Clay, green; basalt, decomposed --- 22 280
Soapstone; shale [clay] ----------- 9 289
Shale [clay]; basalt, decomposed -- 6 295
Basalt =------—=--c--w-o-—memmanaa- 5 300

3/11-18P1. Charles L. Jeter. Altitude about 890 ft.
Drilled by O'Leary Well Drilling, Inc., 1970. Cased
to 39 ft. ‘

UnKnown -------w-------—aaccomer——- 40 40
Basalt, gray -----------=-==-==-=== 2 42
Basalt, fractured ----------===---- 6 48
Basalt, gray --------=-—======--==-- 103 151
Basalt, fractured --——---==-----"u- 7 158
Basalt, gray ------—-=--=sem=-—-—ce- 2 160
Basalt, fractured, vesicular; clay 13 173
Basalt, fractured ----------c=m==-- 2 175
Gravel; sand; clay ---------=====-—- 7 182
Basalt, vesicular; clay =-----=---- 8 190

3/11-18F3. Merlin Yarnell. Altitude about 920 ft.
Drilled by Ralph Turner Drilling Company, 1968. C(ased
to 35 ft.

Tops0f] -eecemccmmmommmcccecameamcae 2 2
Clay, yellow ---—------eceuecnannn 8 10
{continued)

3/11-20D01. Don Ramsay. Altitude about 2000 ft,

Drilled by Swift Water Well Drilling, Inc., 1974. Cased

to 126 ft.
Clay, fine, light brown ----------- 9' q
Sand; gravel; clay ---------—--=u=- 14 23
Basalt, cinders [vesicular],

weathered =------ccoeomo—cemaoono- 15 38
Basalt, fractured, black ----===--- 12 .50
Basalt, weathered, black ---------- 8 &8
Basalt, decomposed --------=====--- 14 72

{continued)
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Material Thickness Depth
(ft} (ft)
3/11-20D01. Continued.
Basalt, fractured, black ---------- 5 77
Basalt, decomposed ---=-=-=cececacaaa 3 80
Clay =--cvm—mmmmme e eeee 2 82
Clay, coarse, yellow -----—-=r—---- 7 89
Clay, fine, gray =-=esecao———_o - 21 110
Basalt, hard fractured, weathered
b]ack --------------------------- 8 118
Basalt, hard, black ------c-caauan 12 130
Basalt, hard, weathered, fractured,
black, water-bearing ------e-ea-- 30 160
3/11-2801. Don Ramsey. Altitude about 2250 ft.
Drilled by Swift Water Well Drilling, Inc., 1974. Cased
to 63 ft.
Clay, medium brown ----<eee-ceo——- 23 23
Clay, dark brown ---e-c--cooomeooo 17 40
Gravel; sand; clay ----=w=w-wco---- 20 60
Basalt, fractured, decomposed ----- ‘ 50 110
Cinders [basalt]; cobbles ---=a--n--- 30 140
Basalt, soft, porous, black ------- 22 162
Basalt, hard, fractured, black ---- 4 166
Basalt, hard, black --------------- 14 180
Cinders [basalt]; cobbles —----—--- 6 186
Basalt, hard, black ---=eeeccccanaaa 216 402
Basalt, fractured, weathered, black 58 460
Basalt, fractured, weathered, black 70 530
Basalt, medium hard, black -------- 30 560
Basalt, fractured, black ---------- 2 562
Basalt, hard, black -----------wce- 38 600

3/11-30F2. Underwood Fruit Co. Altitude about 120 ft.
Drilled by Project Corporation, 1972. Cased to 185 ft.

. Soil, sandy; cobbles -----ememeaann 7
Basalt, perforated [vesicular],

fractured, brown and gray ------- 18

Basalt, hard, fractured, gray ----- 32

{continued)

7

25
57

Material Thickness  Depth
{ft) (ft)

3/11-30F2. Continued.

Basalt, hard, fractured, gray ----- 61 118
Basalt, fractured, brown and gray - 4 122
Basalt, fractured, gray ----------- 23 145
Basalt, brown and red, 1 to 2 gpm - 5 150
Basalt, hard, dark gray, water-

bearing —---———--ccemmmmmmeaa . 45 195
Basalt, fractured, 300-500 gpm ---- 27 222.
Basalt, fractured, hard, gray ----- 35 257

3/12-1E1. Robert Schwagerl. Altitude about 2020 ft.
Orilled by 0'Leary Well Drilling, Inc., 1973. Cased
to 65 ft.

Clay, brown -—----cemmcecmmauaa 32 32
Clay, Brown ~=-=--cecmmcammamaao 28 60
Sandstone, gray ---------—-—-—-—---~ - 40 100
Basalt, fractured, vesicular, gray,

water-bearing -=--=---cmcmeeuoo 20 120
Basalt, gray =---====-ce-mmmamamaa- 10 130

3/12-3R1. Cascade Pacific Properties. Altitude about
1950 ft. Drilled by 0'lLeary Well Drilling, Inc.,
1973. Cased to 24 ft.

Clay, brown ---—-coccmmemmmccmeeee 4 4
Clay, brown ========cscecececo-- 20 24
Basalt, gray ================sccca- 19 43
CongTomerate [gravel]; shale

[clay]; basalt, 1 1/2 gpm ——-o-- 45 89
Basalt, gray and brown =------ee--- 54 143
Basa]t, vesicular, black, 1 1/2 gpm 20 163

Basalt, fractured, gray ------=---- 117 280
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Thickness
(ft)

Material

Depth
(ft)

3/12-6K1. H. Robert Cole. Altitude about 2330 ft.

Drilled by Murray Well Drilling, 1974. <{ased to B3 ft.

Sgil —=-mr-mmmmememmm——a————— e |
Clay, light brown -----=c-----oom-- 50
Conglomerate [gravel], medium,

SHL 55' ===—--m-m--eeeemmmmeare—- 27
Basalt, hard, gray --------------=- 32

1
51

78
110

3/12-13G1. James Block. Altitude about 1500 ft.

Drilled by 0'Leary Well Drilling, Inc., 1973, Cased

to 19 ft.
Clay, brown ----s-cememcmmcemama-— 5
Shale [clay]; boulders =----------- €
Basalt, gray -----==-==co-mm-ce---- 119
Basalt, fractured, black; clay ---- 31
Basalt, gray --------------=-=-n-=-= 26
Basalt, gray -==-=-====e-s=m-=----- 12

6
12
131
162
188
200

3/12-15G1. Francis H, Keyes. Altitude about 1440 ft.

Drilled by Gorge Contractors, Inc., 1969. (ased to 25 ft.

Basalt; boulders; clay ------------ 4
Clay ----=r-m-=----=meecccoooooaas 18
Conglomerate [gravel] ------------= 63

4
22
85

3/12-21H1. Ed Wegner. Ajtitude about 1000 ft.

Drilled by 0'Leary. Well Drilling, Inc., 1974, Cased to

50 ft.
Clay, brown =-----——-c-emmmovo—woan 14
Basalt, gray -------=-=-==-==-=-=== 8
Clay, sandy, brown ------=---n----- 23
Basalt, fractured, gray ----------- 107
Basalt, vesicular, fractured; clay 15

Basalt, gray --------===-=--c-=---- 8

14

22
45
152

167

175

Material Thickness Depth
(ft) (ft)

3/12-27N1. Boolin. Altitude about 570 ft.

Drilled by Hansen Drilling Co., Inc., 1968. Cased to

110 ft.
Basalt, broken, gray ------------== 2 2
Basalt, gray -----=---=-s-=n=------ 68 70
Basalt, blug ===--v-csmmwmommamomo : 5 75
Basalt, gray --=r=----=====----=--= 20 95
Basalt, broken, gray, water-bearing 16 1
3/12-32H1. Washington Dept. of Highways. Altitude about

300 ft. Drilled by Hansen Drilling Co., Inc., 1968.

Cased to 250 ft.
Topsoil, sandy -----~--------=-=-== 5 5
sand, fine, brown ---==---------- - 6 11
sand, fine, light brown ----------- 1 12
Basalt, broken, blue-===--=--mu---- 2 14
Basalt, blue --=-e--meumommoommomm 10 24
Rock [basalt?], hard -------—------ 29 53
Basalt, hard, blue -------r--n---=- 12 65
Basalt, medium, blue, 1 1/2 gpm --- 3 68
Basalt, medium, black -------===--= 13 * 81
Basalt, hard, black =--=-=aw=---—-- 24 105
Basalt, broken, medium, gray ------ 9 114
Basalt, hard, gray ----===--------- 42 156
Basalt, hard, gray =----------=--== 10 166
Basalt, medium, gray ---------==---- 1 177
Basalt, hard, gray --------===------ 10 187
Basalt, medium, gray -------------- 40 227
Basalt, hard, black -----==v-r-—--- 6 233
Basalt, broken, hard, black ------- 1 234
Basalt, hard, black ------=c=v--u-- 1 245
Basalt, broken, hard, black ------- 2 247
Basalt, hard, black ----=-----u-mu- 3 250

xipuaddy
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Material Thickness Depth Materiai Thickness Depth
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{ft) (ft) (ft) (ft)
3/13-5B1. Harry Miller. Altitude about 400 ft. 3/13-28L1. E. H. Struck. Altitude about 1550 ft.
Drilled by 0'lLeary Well Drilling, Inc., 1974. Cased to Drilled by Richard J. Murray, 1972. Cased to 43 ft.
38 ft.
S0il; gravel ---------------ooooomo 4 4
Basalt, fractured, gray ----------- 12 12 Clay, brown -=-eesr-cccoocommoonon- 7 11
Basalt, gray --—---------=-=-------- 8 20 Conglomerate [gravel] ----—-------- 3 14
Boulders; gravel; sand ------------ 18 33 Clay, brown -----meeomnmmmeeeee 3 17
Basalt, fractured, gray, water- Conglomerate [gravel] ------—-<use- 2 19
" bearing -----------e-meicaiacannn 15 53 Clay, brown, SWL 8" ——---ommmcceeeo 18 37
Basalt, fractured, black ====------ 2 55 Rock [basalt], brown -----ece-ccean 5 42
Rock [basalt], hard, gray --------- 4 a6
3/13-15C1. Seattie Ranch. Altitude about 2000 ft, Basalt, vestoular ~woll a o
g;111ed by 0'Leary Well Drilling, Inc.,, 1974. Cased to Basalt, vesicuiar --------eemmmmmm- 12 90
Clay, brown -—-------c-c-cccooccoa—- 32 32 3/13-31L1. Wallace Regets. Altitude about 1250 ft.
Basalt, vesicular, gray ----------- 163 195 Drilled by Richard J. Murray, 1974. Cased to 220 ft.
Basalt, vesicular, gray, black
and brown; clay, water-bearing -- 5 200 SOT] mmmmmmm e e 4 4
Basalt, gray ---------=-==-c----uu~ 50 250 Clay, light brown -----—---==ccem-- 16 20
Conglomerate [gravel], medium ----- 15 35
_ Rock [basalt?], hard, gray -------- 6 41
3/13-23L1.  Doug Taylor. Altitude about 1800 ft, AR b I o
Drilled by Murray Well Drilling, 1973. Cased to 29 ft. Clay, TGNt brown --------cemmmn-n- 27 105
S011, BrOWN ==sssomsseeezasooenes 3 3 st 1Nt brown T I+
Rock [basalt], broken ~---ree--oe-- 2 5 s
Sandstone, gray ------—--—---—---—- 7 140
Clay, brown ----eeeecescermcecroc-—- 3 g
; Clay, soft, gray --—-------===mena- 3 143
Basalt, vesicular ----————-——-——=-= 28 36
: Sandstone, gray -------s-----ee----- 1 154
Basa]t: hard, gray -----ess—sesesss= 6 42 C]ay gray —-—--—s=-==smmmmmc-m-eeaaa 20 ]74
Rock [basalt], black and red, 18 60 Sandstone, gray =----------=------- 16 190
Basalt, hard, gray =----=---e=ece-- 47 107 Sag:;rggne, light brown, water- -
R 20 210
Claystone, black =-----emswecaverm-- 6 113
Clay, brown --------cccveemmo—- 15 225
Basalt, black -=e=-e--mmmomoccconn 3 144 :
Basalt, hard, gray -=-----------— 1B e CaStone Cqray. SWL 177+ i1 'S e
Basalt; Clay ---------=-=m-cccnmmum 3 165 » aray,
Basalt, gray ~-------------------=- 17 182
Basalt, blue -----vr——mmmmcmmeamaee 13 195

Basalt, gray ------------—------—-- 9 204
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Material Thickness Depth
(ft) (ft)

3/14-3P1. Hartford Land Corp. Altitude about 1860 ft.
Drilled by Q'Leary Well Drilling, Inc., 1974, Cased to
24 ft.

Clay; boulders ---==-=r=-=----e-=== 3 S
Shale [clay], brown ----=-----cs-m- 17 20
Basalt, gray ----=----=-=--------=- 175 195
Basalt, fractured, gray ------=---- 5 200
Basalt, gray ------=-=-=----=-----= 20 220

3/14-9Q1. Alvin Randall. Altitude about 1980 ft.
Drilled by O'Leary Well Drilling, Inc., 1973.

Deepened by 0'Leary Well Drilling, Inc., 1974, Cased to

19 ft.
Clay, brown ==-=---=----c------=w-- 4 2
Boulders ----==---ws===-------e==e- ) 8
Basalt, gray =-=---==s=----------== 23 N
Basalt, fractured, gray ----------- 2 33
Basalt, gray -------=-------u=-==-s n 64
Basalt, fractured, gray ----------- 13 77
Basalt, vesicular, black ---------- 11 88
Basalt, gray ---=--—--====-c--==-=-=- 162 250
Basalt, fractured, gray ----------= 62 312
Basalt, fractured, water-bearing -- 15 327
Basalt, fractured, gray ----------- 88 415

3/14-12J1. Virginia Fahlenkamp. Altitude about 1840 ft.
Drilled by Riebe Well Drilling, 1967. Cased to 22 ft.

Clay -=======-—-wmmmr=ocoooesmmooo- 1 1
Rock [basalt], broken; clay ------- 20 21
Basalt, creviced [fractured], trace

of water =--------=-----=eme-=--- 99 120
Basalt, broken, black -==-=-----ws- 6 126
Basalit, gray ---=-==-----=-====---- 24 150
Basalt, broken, black --=----------- 12 162
Basalt, gray —-----s=======----=--- 55 217
Clay, brown, water-bearing -------- 15 232

Material Thickness Depth
©{ft) (ft)

3/14-19L2. Carl Parrish. Altitude about 1870 ft.
Drilled by 0'Leary Well Drilling, Inc., 1972. Cased
to 19 ft.

Clay; boulders -=------=se--=-c-c-o- 15 15
Basalt --------==er--eere——smmm—e—— 68 a3
Basalt, vesicular ----==c----=-e-a- 24 107
Basalt, fractured -----=---=-=-==-- 79 186
Basalt =-==----—mceemmmaro———no——e- 106 297
Basalt, fractured ---=ve-----=-=--- 15 307
Basalt, vesicular e-=--e=-----o-==- 3 310

3/14-29B1. Jim Heglin. Altitude about 1650 ft.
Drilled by 0'Leary Well Driliing, Inc., 1973. Cased
to 87 ft.

Clay, brown --c-sm=-=--e---—c==ear- 82 82
Basalt, fractured, gray, water-

bearing -----===-=--a--sommmma--n 36. 118
Basalt, gray ==-==--------=-==e=--< 80 198
Basalt, vesicular, black ~--------- 14 212
Basalt, gray =---=-----=========--- 120 332

3/15-2J1. Randy Enyeart. Altitude about 1570 ft.
Drilled by 0'Leary Well Driliing, Inc., 1971. Cased
to 19 ft.

Clay, brown —---------==cme=----—-= 9 9
Shale [clay], brown -~-===eer——---= 3 12
Clay, brown —---—--ewmoceeooomoonm- 3 15
Basalt, gray --=------==---=-=-=--- 32 a7
Shale [clay], hard, brown --------- 5 52
Clay, soft, yellow --c----—-=-=--u- 10 62
Claystone, yellow-green —-—-----=-- 5 67
Basalt, vesicular, brown; clay ---- 3 70
Basalt, vesicular, brown ---------- 6 76
Basalt, vesicular, gray ----==----- 2 78
Basalt, fractured, gray --=-=------ 5 83
Basalt, gray ------====---=-====-==- 152 235
Basalt, fractured, black --=~-----~ 2 237
Rasalt, vesicular, black -=-==»---- 17 254
Basalt, fractured, gray ----------- 8 262

Basalt, gray -------=---=-=-=------ 138 400
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Material Thickness Depth
(ft) (ft)

3/15-3J1. Calvin Linden, Altitude about 1680 ft.
Drilled by Riebe Well Drilling, 1966.

Topsoil -------mmmmmmma el 1 1
Clay ----~emmmmmmm el 25 26
Gravel, cemented; boulders --—----- 6 32
Gravel, cemented; boulders; ba-

salt, weathered ------ccmamo.. 32 64
Basalt, black -----cmmcmcen__ e 28 92
Clay, red ~--------—mmmmmeee 13 105
Clay, brown; rock [basalt] -------- 3 108
Clay, sandy ---v--mmmmmommcccoeeaes 2 110
Basalt ~------ el 14 124
Conglomerate [gravel] --ee-ceemee-- 15 139
Basalt, crevice [fractured] ------- 149 288
Basalt, gray ------—-—-wcmmmmmeae o 16 304
Basalt, broken and porous, water-

bearing —-e---mcem s 6 310
Basalt, gray -----=--c-e-mmmmmaeaen 152 . 462
Fault [basalt, fractured], water-

bearing -----m=e oo 1 463
Basalt, crevice '[fractured] ------- 22 485
Basalt, broken, water-bearing ----- 13 498
Basalt, broken and porous --------- 34 532
Basalt, gray ----===cm-eeo__ 53 585
Lava [basalt], crevice [fractured] 7 592
Basalt, weathered and crevice

[fractured] ----—---cmmmmmeaemae 12 604
Basalt, broken, black; silt, water-

bearing —-----cmmcme el 3 607
Basalt, crevice [fractured], black 15 622

3/15-701. Virginia Nygaard. Altitude about 1950 ft.
Drilled by O'Leary Well Drilling, Inc., 1971.
Deepened by Murray Well Drilling Co., 1972. Cased to
20 ft.

Clay, brown - ccooooo e . 6 6

Clay, brown ——coomomeemmccceaaee 8 14 .

Basalt, 9ray - coccmc e 25 39

Sandstone, brown -----c oo 5 44
{continued}

Material Thickness Depth
(ft) (ft)

*3/15-7D1. Continued.
Claystone, brown ~------—-ameeeaaas 10 54
Basalt, gray -------====-mmmcccmaan 6 60
Sandstone, gray -------=-=-cc----a-a 3 63
Basalt, gray -~--------mmmmmemeaao 32 95
Basalt, vesicular, black ---------- 18 113
Basalt, fractured, gray ----------- 4 117
Basalt, gray ~-=----e-mcmamummeo o 23 140
Basalt, vesicular, gray; clay ----- 8 148
Basalt, fractured, brown ---------- 6 154
Basalt, fractured, gray ----------- 6 160
Basalt, gray --=-----c-mmmmmeceeeo 15 175
Basalt, fractured, vesicular, gray;

o e EE 4 179
Basalt, vesicular, gray; clay ----- 3 182
Basait, fractured, gray -----~----- 5 187
Basalt, gray -——----=--ccmceccmmauoo 18 235
Basalt, gQray ----~=----cmmmmaceena- 61 296
Basalt, vesicular ----———-veeoaeo-o 2 298
Basalt, gray --------~--—-moomoo 12 310

3/15-8R2. Harold Isaacson. Altitude about 1630 ft.

Drilled by 0'Leary Well Drilling, Inc., 1974. Cased

to 50 ft.
Clay, brown ---~---mmmmemeeo 5 5
Clay; basalt, broken ---—---ceeeccac 40 45
Basalt, fractured, gray ----—---—-—- 10 55
Basalt, vesicular, fractured, brown

and gray; clay, water-bearing --- 13 68
Clay, green —--—----csmmememmeeeaas 2 70
3/15-10R1. Ed Bean. Altitude about 1605 ft.

Drilled by O'Leary Well Drilling, Inc., 1971. Cased

to 26 ft.
Clay, brown ---------cmecmccaaaaaa. 22 22
Clay, brown ----cccoommmcemmaeees 3 25
Boulder, hard, gray ----=--c-ca-a-- Z 27

(continued)
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~ Material Thickness Depth
(ft) {ft)

Material Thickness Depth

3/15-10R1. Continued,

Clay, brown ~=----- cmmemmmm—m—a—ae 3 30
Basalt, gray =------—-===-sssecee-- 4 34
Shale [clay], brown -----------=-o- 6 40
Basalt, gray =====r---=--c---a-aan- 22 62
Shale [clay], brown ---------c--eu= B 70
Shale [clay], brown; basalt, frac-
. tured, gray ------=--==---=-=---= 12 g2
Basalt, vesicular, gray; shale

[clay] -—--=-=-mmmmemmmmom e 3 85
Basalt, fractured and vesicular,

brown and gray ------------=-===- 15 100

3/15-11IN1. Harry Emerson. Altitude about 1600 ft.
Drilled by 0'Leary Well Drilling, Inc., 1971. Cased
to 47 ft.

Clay, brawn —----------cc-coceeon 5 5
Clay, sandy, Drown -------c---oo--- 29 34
Sandstone; clay, brown ------------ 3 37
Basalt, vesicular, gray ----------- 1 38
Sandstone, brown; clay ==--=-=-==-- ) 36
Conglomerate [gravel]; basalt;

clay, water-bearing ===--=caver-- 54 100

(ft) {ft)

3/15-12R1. Continued.
Clay, sandy =----==-=====---=--=u-~ 1 97
Clay, blue ——~=ecmemmmmrommemmme 8 105
Sandstone, water-bearing ----v----- 18 123
Gravel, cemented -------—---------- 9 132
Basalt, weathered and creviced

[fractured], black ----------v--- 36 168
Boulders, porous; gravel, cemented;

clay, wh1te water-bearing ------ 39 207
Basalt, creviced [fractured], black 30 237
Basalt, gray: conglomerate [grave1] 18 255
Basalt, porous, blue-black, small

amount of water -—=--c-comcmce--ma 12 267
Basalt, brown, water-bearing ------ 3 270
Basalt, weathered, black, small

amount of water -----—=--ccce--a-- 15 285
Basalt, creviced [fractured],

black, water-bearing -----=------ 20 305
Basalt, creviced [fractured], gray,

small amount of water -------==-- 32 337

NOTE: bulk of water coming between 200' and 325' level

3/15-12R1. Stewart Basse. Altitude about 1600 ft.
Drilled by Riebe Well Drilling, 1966. Cased to 57 ft.

Loam, black; clay ---=-==-==wa---=- 2 2
Clay, white -—sesememccmmeranmaa e 21 23
Clay, sandy, water-bearing, 10 gpm 17 40
Clay, white ——ememmmmmcmero o aee 15 55
Sand, fine to coarse, water-

bearing, 30 gpm ---==r=-e-e------ 13 68
Clay; boulders =----eere----ooommun 4 72
Sand, coarse; boulders, water- _

bearing, 10 gpm -==~-----cm-uu-o- 8 80
Gravel, cemented; boulders -------- 5 85
Gravel, water-bearing, 20 gpm ----- 1 86

cont1nued)

3/15-13C1. Stewart Basse. Altitude about 1595 ft.

Drilled by Riebe Well Drilling, 1967. Cased to 42 ft.

TOPSOi] =amemcmmmamce e mmammae- 3 3
Sandstone; clay =---=r-----ceacm-o-- 87 S0
Conglomerate [gravel], water-

bearing —-w-=--m--mmmmmmmmm oo 40 130
Basalt; clay =--==-—---=wmmmmmmmmm- 23 153
Scoria, water-bearing ------------- 2 155
Basalt, water-bearing ------------- 77 232

3/15-19J1. Glen F. Smith, et al, Altitude about 1565 ft.
Drilled by Riebe Well Drilling, 1966. Cased to 52 ft.

Soil, hard, sandy, water-bearing -- 8 8
Clay, sandy, gravel]y ------------- 39 47
Sandstone; pumice; clay ------=---- 3 - 50
Gravel, cemented; boylders -------- 7 57

{continued)
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Material Thickness Depth
(ft) {ft)
3/15-19J1. Continued.
Clay, white; sand; gravel --------- 24 81
Sand, coarse; gravel, 40 gpm ----~- 4 85
Clay, burned, red ~-===---=v-"-r--- S 94
Rock [basalt], heavy, 90 gpm ------ 3 97
Basalt, broken, >100 gpm ---------- 5 102

Material Thickness Depth
(ft) {ft)

3/15-20L1. Quentin Jaekel. Altitude about 1560 ft.
Drilled by Riebe Well Drilling, 1968. Cased to 73 ft.

Clay, sandy, black ------v---emem-- i5
Clay, sandy, caving, water-bearing 40
Gravel, cemented; boulders -------- 27
Clay; boulders; sand; gravel ------ 41
Clay; rock [basalt] ------------——- 4
Basalt, broken; clay «---c-e-ecece- 33
Basalt, gray; clay, very hard (from

2322245 ft.) ~--cmemmmemmmeemeaas 87
Soil [clay], decomposed, black,

water-bearing ----—--—-----cceo- 5
Clay, bright yellow; gravel, water-

bearing -----------c-commcmmeae 4
Clay, hard; gravel, water-bearing - 3
Basalt, creviced [fractured], gray 3

15
55
82
123
127
160

247
252
256

259
262

3/15-22H2. Continued.

Clay, black ~----cc-mmememmncanaaa- 1 401
Basalt, hard -----c-ccmccmccmcnnas 43 444
Basalt, hard, gray =--c==-e-=-=---- 131 575
Basalt, broken, water-bearing ----- 41 616

Basalt, firm -cecu-ccomcemaanaannn-

3/15-22H2. Washington Dept. of Natural Res. Altitude
about 1590 ft. Drilled by L & L Drilling, Inc., 1971.

Cased to 286 ft.

0] =mmemmmmeme—em——eem——r e —n e —— 25
S011; clay -—------—cmmrmmercm e 73
Clay ------—------ PO g
Clay, very SOft -------=cesmoeoee-m 95
Clay; $01 —=-scmcmemcmcmmm oo 15
Basalt, soft, broken ——-—————=-=--- 43
Basalt, medium ---~-==~=a-commmmoe 26
Basalt, hard ----------=ccmcmmmeee 34
Gravel ~=-eeeeemmmmem==cmam—a———o—e 5
Basalt, medium =-===cmccmcmcnanou_- 16
Basalt, hard, gray ----------~-=--- 49

{continued)

25

98
107
202
217
260
286
320
325
N
390

3/15-28P1. William Garner. Altitude about 1640 ft..
Drilled by 0'Leary Well Drilling, Inc., 1972. Cased
to 208 ft.

Clay, brown -----———-c-mmmmocmaaa—— 10 10
Clay, brown -=ree—c-comcemmmmemmenn 2 12
Clay, sandy, light brown ---~------ 18 30
Clay, light brown ----—------eseuren 84 114
Claystone, gray -------ecre-------- 24 138
Claystone, blye —=-ecacecmmommonenus 4 142
Clay, greenish-blue ----------u=en= 3 145
Clay, gray =---=-----------cmemo-amo 5 150
Claystone, gray --------=-======--= 18 168
Claystone, gray; gravel =----ec----- 8 176
Shale [clay], brown -=e-eeea-eooo—o 4 180
Basalt, fractured, black --------== 6 186
Basalt, gray ------=-=----------a-= 3 189
Shale [clay], brown -------e-ceee-- 5 194
Clay, red -—=-ececmcmmm e cmmem 6 200
Basalt, vesicular, brown ----=----- B 208
Basalt, fractured, gray ----------- 12 220
Basalt, gray -----------s==s~------ 40 260
Basalt, vesicular, gray ---=------- 7 267
Basalt, vesicular, brown ---------= 43 310
Basalt, brown =e--eer--meecoccoceas 1 n

3/16-2D1. Chuck Young. Altitude about 1780 ft.
Drilied by 0'Leary Well Drilling, Inc., 1973. Cased
to 27 ft.

Clay; boulders -------=-eememcaaaan 21 21
Basalt, fractured ----=-ccomcmnenan- 153 174
{continued)
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Material Thickness Depth
(ft) (ft)

Material Thickness Depth
(ft) (ft)
3/16-2D1. Continued.
Basalt, vesicular, fractured, gray,
water-hearing ---------------~--- 17 191
Basalt, gray ----==e=----------o-ua 4 195

3/16-381. Clyde M. Story. Altitude about 1750 ft.

Drilled by 0'Leary Well Drilling, Inc., 1973. Cased to

71 ft.
Unknown =-==-==-se--emerroa—ca—u—e- 42
Basalt, fractured, gray --------=--- 21
Clay, white and brown --------==c-- 4
Basalt, vesicular; clay, red,

water-bearing ----------s-sume-an 16
Basalt, gray -=--=-vr--c--c---eu=-- 2

42
63
67

83
85

3/16-7Q1. Stewart Basse, Altitude about 1590 ft.

Drilled by Riebe Well Drilling, 1969. Cased to 120 ft.

Clay; gravel, brown -----------—--- 4
Sand; gravel; clay, cemented ------ 8
Clay; gravel; boulders -—-----e--e- 18
Gravel, loosely cemented --------—- 10
Clay; sand; gravel; boulders ------ 17
Basalt; boulders; clay —----------- 7
Conglomerate [gravel]; boulders --- 33
Basalt, broken; clay =---——------—- 33
Conglomerate [gravell]; clay;

boulders; water-bearing --------- 65
Basalt; clay, water-bearing ------- 29
Basalt, fractured, gray =---------- 8
Basalt, fractured, gray, water-

bearing -=-e=~r---meommmmoomoom- 18
Basalt, brecciated, black --------- 5
Basalt, fractured, gray ----------- 7
Lava [basalt], black; clay; gravel 18
Basait, fractured, black ---------- 8

Basalt, fractured, gray ----------—- 14

4
12
30
40
57
64
97

130

195
224
1232

250
255
262
280
288
302

3/16-8J1. Frank Linden. Altitude about 1660 ft.

Drilled by Riebe Well Driliing, 1969. Cased to 120 ft,

Soil; clay, black -----=----------- 5 5
Clay, hard, white; gravel, SWL 39' 34 39
Clay; gravel; rock [basalt], decom-

posed, hard, broken, water-

bearing ------===-er-mcmmcmamem- 21 60
Sand; gravel; clay, water-bearing - 20 80
Basalt, broken, weathered --------- 15 95
Clay; boulders -----w-—----cuu-omm- 15 110
Basalt, broken ----er-----emea-m--- 9 119
Basalt, gray ==-r------=c==---—=--=- 6 125
Basalt, broken, weathered --------- 5 130
Basalt, very hard, gray ----------- 43 173
Basalt, black ----=-----c-cmmueomm- 9 182
Basalt, weathered; clay --—-------- 24 206
Basalt, badly creviced [fractured],

black —s=memmmmmmmme e mmemeee 34 240
Clay, blue; lava [basalt], broken, :

yellow, water-bearing ----------- 26 266
Basalt, broken, black -----===cu=-- 6 272
Basalt, very hard, badly creviced

[fractured], gray --------====--- 80 352

3/16-12D1. Gale Hiler. Altitude about 2,000 ft.
Drilled by O'Leary Well Drilling, Inc., 1970, C(ased
to 19 ft.

Clay, brown =--=-----eemroco-o--wu- 5 5
Shale [clay], brown —--------=e-c-- 8 13
Basalt, gray ----ss===-======-ceo--- 115 128
Basalt, vesicular, brown ---------- 5 133
Basalt, fractured, gray --=--=---=--- 116 249
Basalt, fractured, gray, water-

bearing -----=see-m-caecao-co-cae 1 250
Basalt, fractured, gray ----------- 45 295

xipuaddy
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Material Thickness Depth Material Thickness Depth

(ft) (ft) (ft) (f¢)
3/16-1803. Calvin Linden. Altitude about 1600 ft. 3/16-30F1. Continued,
Drilied by L & L Drilling Inc., 1972, Cased to 339 ft.
Basalt, gray =---~------—u-ciacanaaa 46 102
Clay; sand ———-—————————cmvemmamana 135 135 Shale [clay], brown, water-bearing 10 12
Basalt, hard, gray ---------------- 15 150 Basalt, fractured, gray ----------- 21 133
Basalt, hard, gray ----<-cccmcccan-- 24 174 Shale [clay], brown -----—---eoe-- 3 136
Basalt, medium, gray =----=----c--- 12 186 Basalt, vesicular, black ---------- 5 141
Basalt, hard, gray -------c-ceeene- 37 223 Basalt, vesicular, gray ----------- 19 160
Basalt, medium, gray -e----e---ee-- 14 237 -
ot e S b o 3/17-581. Enmett Hoctor. Altitude about 1925 ft.
Basait, hard, gray ------------==«- 57 EoE Drilled by Gorge Contractors, Inc., 1969. Cased to 80 ft.
Clay, black —-----------rmmceomcaan 7 318
i e AT Topsoil; clay -=-=---=-<-—mm-mmconn 6 6
Clay, blue; gravel 6 324 Shaie [clay]; basalt, broken ------ 19 25
Basalt, hard, gray ---------------- 8 332 BASATE mmmem e cmmom oo 42 67
Basalt, broken, black ------------- 239 571 @54 L memeseem oo mm oo m oo
Basalt, fractured -«-v--——vmeenua- 4 ra
Basalt, hard, gray -------—------—-- 99 670 .
Clay, white ==---eemem e men 4 75
Clay, black ==---mecccccmmmmmmnanan 3 673 Y
: Clay; cinder [basalt] -------ec-eea- 3 78
Clay; sand, black ---=-ccmacacaaaao 27 700
Conglomerate [gravel], water-
Basalt, hard, gray —-------—-------—- 210 910 .
bearing —-----cecccccecaocmcmonana- 48 126
Basalt, broken, black ---------«--- 8 918 Basalt. Fractured 2 130
Clay, b1ack ====mmmamammcmmammaeaee 2 920 asait, tractured -=---=----c---o---
Clay, blue =-mcmmmcmmcceccmccecee 14 934
Clay, brown ----------ommemmemooeen 9 943 3/17-5P1, Emmett Hoctor., ~Altitude about 1960 ft.
Sand; basalt, broken, black ------- n 954 Drilled by Marion Duft, 1962. Caséd to 52 ft.
Clay, black -=--s---cmescmccenenes 2 956
Clay, brown --------emmeccececeeeas 7 963 Gumbo [overburden] -----c=-eccenn-- 5 5
Basalt, medium, brown -------—---—- 20 983 Clay, yellow ==----mcmcmmmccccaceen 9 14
Rock [basalt], broken ----c-e-ceceu-a- 20 34
. . Clay ~=-=m-mm=em—eam——e—ee——————— 16 50
3/16-30F1. Clinton Cosner. Altitude about 1800 ft. ROk [basait] m----emcoeomnmmomamn a4 94
Drilled by 0'Leary Well Drilling, Inc., 1972. Cased to Basal 1L} mommemmommmmom e
56 ft. asalt, gray ----------c-mommmmee e 14 108
Rock [basalt], soft, red ---------- 10 118
Clay, Drown ----ee---emmecmmcccam- 15 15 Basalt, gray -----«s---cec—mamanaaan 62 180
Shale [clay], brown -—-——-------—oc—uu 3 18
Basalt, fractured, gray; clay ----- 8 26 3/17-12P1. Spokane, Portland & Seattle RR. Altitude about
Basalt, gray -----------e--oomeeea- 6 32 400 ft. Drilled by R. J. Strasser Drilling Company, 1966,
Basalt, fractured; shale [clay] --- 1 43 Cased to 145 ft,
Shale, vesicular, brown [basalt, :
weathered]; clay -—-mo—eooocan 8 51 L I B e e E 2 2
Basalt, fractured, gray ----------- 5 56 Sand; gravel --—-=-———--omomm - 10 12

{continued) (continued)
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Material Thickness Depth

(ft) {ft)

3/17-12P1. Continued.

Basalt, gray -----=---es==er-—----- 47 59
Lava [basalt], brown --ceee—o—m-euoo 1 70
Basalt, hard, gray -----=---------- 47 M7
Lava [basalt], brown ------e-eeauan 15 132
~ Basalt, gray ---=e======c------oooo- 6 138
Basalt, hard, gray --------===v==-- 27 165
Basalt, gray ---=----==-----=cceo=- 7 172
Lava {basalt], black ------eer-=a-- 22 194
Lava [basalt], broken, some water - 2 196
Basalt, hard, gray -------==e=vrr--- 14 210
Lava [basalt], broken -----eo-m-cn- 2 212
Basalt, hard, gray ---------------- 102 34
Basalt, black, water-bearing ------ 11 325

3/17-15LY. Ray Ferguson. Altitude about 400 ft.
Cased to 40 ft.

Drilled by Gorge Contractors, Inc,, 1968.

Fill =-----cm-smmmmmmcmmcme e 2 2
Clay, sandy, brown -----=-=---comm- 13 15
Gravel, coarse; boulders ---------- 2 17
Sand, brown --------—-=smmeeemro—— 7 24
sand; clay -===-==-=--==ecaroooooo 11 35
Clay, blue ===-----e-mmcmeemcoo 4 39
Gravel; sand ---===---—-—-—-—ccuaaa 3 42
3/17-20K1. Martin Marietta. ATtitude about 460 ft.
Drilled by R. J. Strasser Driiling Co., 1971. Cased to
30 ft.
Fi1l mmmmmmmmm o mcccmmdmmmemm oo 27 27
Sand; clay; gravel —a———um oo 6 33
Rock [basalt], brown ----—-----——u-= 14 47
Basalt, black ---=====em=erm-cmcaaa- 14 61
Basalt, gray ----======e=scm==coc-= 12 73
Basalt, dark gray ----------===---- 81 154
Basalt, dark gray -----========r=-—- 44 198
Basalt, porous, black ------------- 28 226
Basalt, gray --------------su====== 6 240

{continued)

Material Thickness Depth
(ft) (ft)

3/17-20K). Continued.

Basalt, broken, black ~--«==c-ce--- 12 244
Basalt, black =-=--mccmmmmococoaaoo 5 - 249
Basalt, broken, black --~-----v--u- 17 266
Basalt, black ---====ccecr-mmoo-—o 15 281
Basalt, porous, black --------====- 27 308
Basalt, soft, porous -------------- 3 339
Basalt, brown and black ----=--====- 12 351
Basalt, hard, gray -----------eeen~- 4 355
Basalt, gray --------=---eere---o-- 17 372
Basalt, porous, black ------cere--- 53 425
Basalt, hard, gray -----==--------- 62 487
Basalt, very hard, gray -=---------- 4 491
Basalt, gray -------—-=--==--—-w==- 32 523
Basalt, porous, black ------------= 27 550
Basalt, hard, black --------—-==-=-- 22 572
Basalt, very hard, black --------=-- 3 575
Basalt, hard, dark gray ----------= 4 579
Basalt, dark gray --=-=-er-=e-c---- 37 616
Basalt, black and brown -----=a=--- 1 617
Basalt, black --===cmmrocmmmecccan- 4 621
Basalt, porous, black =-----==c---- 2 623
Basalt, gray ------------sseesm---- N 654
Si1t stone =eemmmcmccccmacooom 29 683
Basalt, gray ------—--—-====e-ere-w- 109 792
Basalt, slightly porous, gray ----- 38 830
Basalt, gray -----=--=s-cv-cenooaa- 15 845
Basalt, broken, dark gray --------- 5 850
Basalt, gray ~------=ecser—-c---u-a- 8- 858
Basalt, broken, gray =-----e====--- 20 878
Basalt, gray ---=-==-=----=cemcam-- 21 899
Basalt, broken, dark gray --------- 24 923
Basalt, hard, gray -------=cre----- 38 961
Basalt, broken, dark gray --------- 87 1048
Basalt, dark gray ---------- S i 40 1088
Basalt, gray ------=v==--------—=a- 40 1128
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Material
{ft)

Thickness

Depth
(ft)

3/17-21A1. Martin Marietta. Altitude about 520 ft.

Drilled by R. J. Strasser Drilling Co., 1971.
23 ft.

Rock [basalt], fractured ---------- 3
Basalt, fractured; clay =-=---=-==--- g
Basalt, medium hard, gray =---=---- 6
Basalt, hard, gray ------------—---- 66
Basalt, fractured, brown ---aceeee- 20
Basalt, hard, gray ~--------—-—----- 19
Basalt, porous, black -—-----—-———- 7
Basalt, hard, gray ---------ccma-a- 55
Basalt, porous, gray -------------- 5
Basalt, medium hard, gray --------- 9
Basalt, porous, gray -—--------—----- 5
Basalt, medium hard, gray --------- 46
Basalt, hard, gray ---------------- 76
Basalt, fractured, black ----—----- 8
Basalt, medium hard, gray --------- 12
Basalt, hard, gray --------e--ee--- 56
Basalt, fractured, gray ----------- 6
Basalt, hard, gray ---------------- 40
Basalt, porous, gray =---=---------- 20
Basalt, hard, gray -=--=-=-ee=c---- 30
Basalt, porous, gray =---------c--- 6

Basalt, poOroUS ------m-mmmmmmcmmeman

Cased to

3
12
18
B84

104
123
130
185
190
199
204
250
326
334
346
402
408
448
468
498
504

3/17-29A1. U. S. Corps of Engineers., Altitude about 247
ft. Drilled by R. J. Strasser Orilling Co., 1961. Cased

to 301 ft.
Basalt, rough, gray eeeaceccaaceen-- 57
Flow breccia; basalt, gray ----_--- 18
Basalt, medium hard, gray -------.. 8
Basalt, rough, hard, gray =-------- 21
Rock [basalt], broken; flow breccia 1
Basalt, hard, gray ---------------- 3
Rock [basalt], soft, gray --------- 10
Basalt, hard, gray ~--=ee-e--ec---- 53
Basalt, medium hard, black -------- 1
Basalt, hard, gray =-==-c--eceeecen- 19

{continued)

57

75

83
104
115
118
128
181
222
241

Material Thickness Depth
{ft) (ft)
3/17-29A1. Continued.
Basalt, black --------ccccmmmeoo 15 256
Basalt, hard, black --------------- 5 261
Basalt, rough, hard, gray -------—-- 26 287
Basalt, hard, gray, caving ----—---- 14 k|
Basalt, hard, gray --------=------- 4 305
Basalt, medium hard, black -------- 21 326
Basalt, vesicular, reddish-brown
and black, water-bearing -------- 13 339
Basalt, black ~c----cmmmmmmmamem 18 357
Basalt, porous and dense, black --- 64 421
Basalt, porous, black; sediments
[clay], water-bearing ==--==----- 24 445
Basalt, hard, black -~--=-------—-- 14 459
Basalt, hard, gray ----~------------ 36 495
Basalt, medium hard, black -------- 15 510
Basalt, soft, black =---r===--ceceun- 33 543
Basalt, medium hard, black -------- 68 611
Basalt, extremely hard, gray ------ 88 699
Basalt, black ------—---eccomnaoaun 25 724
Basalt, porous, black, water-
bearing ------—-----eme e 7 731
Basalt, medium hard, black ~==ee-=- 36 767
Basalt, hard, gray ---------------- 2 769
3/18-9N1. Leland Huot, Altitude about 620 ft.
Drilled by Marion Duft, 1964. Cased to 109 ft.
Rock ; ¢lay [alluvium] ------------- 15 15
Slide rock [talus] ——=--——-=cemaaa- 10 25
Basalt, gray -~-~--------mmeececaas 63 88
Clay, blue ~-s--cecmmcccccccaacaa 10 98
Basalt, black --ec--emecmcacacaaao- 18 116
3/19-2A1. C. D. Kelley. Altitude about 1100 ft.
Drilled by Q'Leary Well Drilling, Inc., 1972.
Clay, sandy; boulders ------==aca-- 25 25
Sand; clay; gravel ---=----cece-aa-- 110 135
Shale [clay], brown —-------------- . 5 140
Basalt, vesicular, gray ----------- 70 210
Claystone, brown; clay ------------ 100 310
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Material Thickness Depth Material Thickness Oepth

(ft) (ft) (ft) (7t)
3/19-8N1. Alice L. Wesley. Altitude about 1260 ft. 3/20-7F1. Continued.
Drilled by 0'Leary Well Driiling, Inc., 1970. Cased to
20 ft. Basalt, soft, gray, 150 gpm, SWL 20' 14 104
Basalt, red -----===-------—-o—cnnn 11 115
Unknown =========s=rescremoononan. 192 192 Clay, yellow -~---=smmm-mmcmemma——e- 6 121
Basalt, vesicular ----------caaaa-- 21 213 Clay, Qreen -—--=-=m=e-c-m-ommanono- 2 123
Basalt, fractured --------------—- 3 216 Basalt, soft, broken =--—---cccamee- 16 139
Basalt, gray ----=--sccc-ocomnonee- 3 219 Basalt, hard, gray ---------------- 31 170
Basalt, fractured, water-bearing, Basalt, soft, gray —-----—--—-----—- 13 183
6 gpm ----~<-------mo-omomsemeesns 1 220 Basalt, hard, gray -—-------------- 25 208
Basalt, gray «-------------sscoe-e- 3 223 Basalt, soft, black ~----------mn-- 12 220
: Basalt, soft, black ----~==ccmenmau- 11 231
3/19-29B1. U. S. Corps of Engineers. Altitude about 1060 Basalt, hard, black --=-=-=-------- 22 ggg
ft. Drilled by Hansen Brilling Co., Inc., 1974. Cased Basalt, red --------c--ocoooooooses
to 279 ft. Clay, yellow —-----c=surmcmcnmaaaan 2 258
Basalt, soft, black --=---=--=uue-- 6 264
Soil, sandy, brown --------ec-ecra-- [ 6 Basalt, hard, black ----==a---=-=--- 1 265
Basalt, gray --------=--=er===----- 10 16
Basalt, black -------e--s-ooecmana- 7 87 3/20-21Q2. Sundale Orchards, Inc. Altitude about 307 ft.
Rock [basalt], broken, black and Drilled by Duft Drilling Co., 1964.
brown --------co-moooo oo 16 103 Deepened by Storey Drilling Co., 1964. Cased to 70 ft.
Rock [basalt], broken, black and
green; clay --------------------—- 9 nz Sand; gravel -----e=mmmmm-mmmmaomao- 20 20
Rock [clay?], sandy, green and Sand; gravel, show of water ------- 37 57
black, cemented in places ------- 16 128 Basalt —-----m—mm=meememmm———————ee 168 225
Rock [basalt], broken, black; clay 12 140 Crevice water [basalt, fractured,
Basalt, gray =----=-==-=----------ax 109 249 water-bearing] ------a-ma-mu- - 2 227
Basalt, greenish-gray ------=-r---- B8 257 Basalt, Qray ------==========ar-mr- 12 239
Rock [basalt], broken, brown, Basalt =-------=-emmccmmmemm—cmeaen 1 250
biack and gray ------------------ : 4 261 Basalt, hard, gray ----—--—--=--—--= 1 251
Basalt, gray ----—----------------- 12 273 Lava, rock [basalt], red, water-
Lava rock [basalt], black --------- 10 283 bearing ~-------cmcmmmmmmmm oo 19 270
Basalt, black ----------------oc-oun 2 285 Basalt, hard, gray ---------------- 2 272
3/20-7F1. Horace White. Altitude about 830 ft. 3/21-9L1. U. S. Corps of Engineers. Altitude about 280 ft.
Drilled by H. T. Lecnard, 1954, Cased to 39 ft. Drilled by Charles Jungmann Drilling Co., 1966. Cased to
65 ft. .
YL T 15 15 .
Rock [basalt], broken --=---—---—--- 35 50 Gravel; clay ==--e—---meeccaoooam—— 2 2
Basalt, broken, black ------------- 40 90 Basalt, broken, brown -—e-e--e--—--- 2 4

{continued) (continued)
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Material Thickness Depth
(ft) (ft)

3/21-9L1. Continued.
Basalt, gray ------=s-e-sm=eaccae-o- n 15
Basalt, black ----resecmcmmenaanaa- 34 49
Basalt , broken ------memccceaeanaa- 13 62
Basalt, black ------er=memecama-aou 30 9
Basalt, hard, gray ------=--------- 84 176
Basalt, soft, black, SWL 176' ----- 15.5 191.5

3/21-9N1. North Roosevelt Water Assn. Altitude about 280

ft. DOrilled by Marion Duft, 1961. Cased to 24 ft.

TOpSOil —---cmmmmmm e 2
Rock [basalt], broken =----=a-a---- 2
Basalt, hard, gray =---e-sec--a-aac- 51
Basalt, soft, porous, black ------- 10
Basalt, hard, black --------------- 16

2
4
55
65
81

3/21-17F1. C(City of Roosevelt. Altitude about 350 ft.
Drilled by Storey Drilling Co., 1961. Cased to 50 ft.

S011 we-mmmmemme e cccmcce e 2 2
Basalt, gray -----=----=--—--—---—- 5 7
Basalt, fractured, gray ----------- 3 10
Basalt, gray ------=cccecemceecomn- 55 65
Basalt, broken --------ra-emcro—- 10 75
Basalt, gray ---------—----------—- 55 130
Basalt, broken, brown ------------- 10 140
Basalt, hard, gray ---------------- 30 170
Basalt, hard, gray --------- mm————e 20 190
Basalt, black; shale [clay] ------- 10 200
Basalt, broken, black, water-

bearing -----—------—--—mceaceana. 23 223
3/21-18J1. Norm Goree. Altitude about 370 ft.

Drilled by O'Leary Well Drilling, Inc., 1972. Cased to

64 ft.
Unknown —----—-——cmmomm e 186 186
Basalt, vesicular, black =---=--=-- 17 203

{continued)

Material Thickness Depth
(ft) {ft)

3/21-18J1. Continued.

Basalt, gray --=-----;ecemmenemano- 21 224
Basalt, vesicular, gray ----------- 26 250

4/10-11A1. Orlis G. Hale., Altitude about 900 ft.
Drilled by Hansen Drilling Co., Inc., 1967. Cased to
137 ft.

TopsQil ==--=cocmro e ece e 1 1
Clay, red and brown ------ccacecaoo- 8 9
Sand; clay; gravel -—-------=ccmau- 3 12
Rock [basalt], medium soft,

deteriorated, gray ------------—-- 4 16
Rock [basalt], medium hard, gray -- 8 24
Sand; clay; grave]l =---=-ec--c----—- 2 26
Rock [basa]ta, medium, reddish-gray 3 29
Rock [basalt], medium hard, gray -- 5 34
Rock [basalt], broken, medium, gray 2 36
Rock [basalt], medium, gray ------- 22 58
Soil [clay], sandy, brown --------- 7 65
Rock [basalt], broken ------------- 9 74
Rock [basalt], blue-black --------- 6 80
Rock [basalt], broken, brown ------ 12 92
Rock [basalt], broken, blue-black - 47 139

4/10-11H2. E. W. Krall. Altitude about 700 ft.
Drilled by George Zent and Sons, 1947. Cased to 70 ft.

011 —mm o mmmmmeem e 1 1
Clay -----=vswmmmccmmr e meam 6 7
Clay, sandy =--==---ccmvorecmuconan 63 70
Lava rock [basalt] ---=---ccccma--- 2 72

4/10-12M1. Carl Belding. Altitude about 690 ft.
Drilled by Hansen Orilling Co., Inc., 1969. Cased to
105 ft.

TOpsoil =rmmm e
Clay; boulders ----==--m---eacacaaa
Clay, sandy, brown =~----------ceaa-

{continued}
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Material Thickness Depth Material Thickness Depth

{ft) (ft) . {ft) {ft)
4/10-12M1, Continued. 4710-13Q2. Continued.
Rock [basalt], decomposed --------- 2 15 Basalt, gray -------===s-----s=m==-= 28 200
Rock [basalt], medium, gray ------- 17 32 Rock [basalt], fractured ---------- 25 225
Rock [basalt}, soft, gray-brown --- 3 35 Shale [clay], green ----e-----ea=-- 30 255
Rock [basalt], medium hard, gray -- 28 63
Rock [basalt], soft, gray ------- o 3 86 4/10-2431. Bob Jarvis. Altitude about 540 ft.
Rock [basalt], medium hard, gray 34 100 Drilled by Triangle Drilling I 1974. Cased to 81 ft
Brokeq sponge-like rock [basalt, rilled by Triangle Drilling Inc., . Cased to .
vesicular] -------o-oooonooooo > 105 Sand, fine, tan -—------------=====- 39 39
Sand, fine, gray --=--------------- 6 45
4/10-1361. FEugene C. Morris. Altitude about 600 ft. Clay, qray =------=m==m=====-=oo-co 15 60
Drilled by 0'Leary Well Drilling, Inc., 1971. Cased to Sand, medium fine, gray ----------- 7 67
37 ft. Basalt, black -----m==mmmmcmommomm- 26 93
e e T » Ly 4/10-25H4. Claude Black. Altitude about 440 ft. .
Basalt, vesicular; clay ---=------- 2 37 Dr1;leg by Swift Water Well Drilling, Inc., 1973. Cased :g
Basalt, gray -----s=smm=m-e-cme-ane 14 51 to t. E
Basalt, vesicular; clay ------=~---- 22 73 . A
; T AY e Soil, sandy, dark brown ----------- 5 5 .
Basalt, vesicular; clay 12 85 Clay. sandy, brOWN -------mmemmmmme 3 8 5
Clay, brown ----------ecmmaooooua- 8 16
4/10-13H1. Cora Rayburn. Altitude about 520 ft. Clay, sandy, moist, blue ------=--- 32 48
Drilled by George Zent and Sens, 1964. Cased to 96 ft. Basalt, hard, black ---------=----- 7 55
Basalt, fractured, black ---------- 5 60
Clay, rocky =-=====-nm-----co-soeos- 23 23 Basalt, hard, black ---—-—==-===n-- 10 70
Clay, sandy ---ses=-===-semom-ooo-- 15 38 Basalt, fractured, black ---------- 10 80
Lava rock [basalt] ~eecem-mmmcweanm- 42 80
St Eglﬁygbag;‘?ﬁﬁ T ¥ s 4/10-3661. David Gibney. Altitude about 480 ft.
Drilled by Swift Water Well Drilling, Inc., 1973. Cased
to 113 ft.
4/10-1302. Arthur F. Moore. Altitude about 580 ft.
Drilled by George Zent and Sons, 1956. Cased to 188 ft. Soil, sandy, brown -—------=-c-oc-ov 6 6
Sand, medium, brown ------------w-- 87 93
Clay, sandy --------mommemmomoeeane ' 8 8 Clay, moist, blue -----==----cmmcuu 5 98
Basalt, gray —-------cemmcmmammano- 36 44 Gravel, water-bearing ------------- 22 120
Clay, blue commcome e 3 47
Clay, sandy, gray ---—--——---ccoo—- 15 62
Rock [basalt]; sand; gravel .------ 22 84
Rock [basalt], broken, black ------ 88 172

(continued)
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Material Thickness Depth Material Thickness Depth

(ft) (ft) {ft) {ft)
4/10-36N1. Clem Clark. Altitude about 450 ft. 4/11-19J1. J. 5. Paradis. Altitude about 840 ft.
Drilled by Swift Water Well Driliing, Inc., 1973. Cased Drilled by Swift Water Well Drilling, Inc., 1974. Cased
to 40 ft. ta 119 ft.
Clay, dark brown ---------c-cecc--- 8 8 TOPSOi1 ~w-—m=mmmmmmmmm-emmmmeeen 1 ]
Clay, dark brown -------—---------- 18 26 Cinders [basalt, vesicular], red -- 107 108
Clay, medium, sandy, moist, brown - & 32 Rock [basalt], red ---------=====-- 39 147
Sand, fine, moist, brown ---------- 3 35 Basalt, black ----=-------eam=moun- 33 180
Basalt, fractured, black ---------- 10 45 Basalt, hard, gray ----===--------- 220 400
Basalt, hard, black -=----o--evoen- 5 50 Basalt, fractured, gray, water-
Basalt, fractured, black, water- pearing -------==-m=m==-=—-oao-es 10 430
bearing ---=-=---em--ooommoaona- 20 70 Basalt, fractured, gray, water-
Basalt, hard, black --------=+-====- 2 72 bear‘ing ------------------------- 10 440
Basalt, fractured and weathered,
black, water-bearing, 12 gpm ---- 3 75

4/11-23P1. Leland Wiley. Altitude about 2020 ft.
Drilled by Thomas L. Leonard, 1974. Cased to 59 ft.

4/11-6P1. E. L. Jones. Altitude about 1320 ft.

Drilled by George Zent and Sons, 1965. Cased to 20 ft. TOPSQil —=-m-m-mmmmmmemmmmm e 7 7
Soil; boulders -----e==e-—e———oooon 3 10
S011 -----smmmmememmem oo eeooooooo oo 4 4 Rock [basalt], soft, light gray --- 20 30
Gravel ----mmmmmmmmooo oo 2 6 Rock [basalt], medium, light tan -- 17 47
Boulders ---=---eve-—momcocmocwan-- 10 16 Clay, tan —=-=m--meememmm oo mmean 4 51
Rock [basalt] ----------eeceemonme- 37 53 Clay, yellow; gravel -----=w--c--e- 9 60
Clay, sandy, brown ---=sce----ca-eo 2 55 Basalt, black -—-=c-cmc-memmmmmmam- 13 73
Rock [basalt], soft ----------=-=-- 2 57 Clay, yellow; gravel ----——=-=---=- 2 75
Clay, sandy, red ----«---=-cceeaen- 5 62 Basalt, hard, gray ---------=--===- 7 82
Clay, sandy, brown -==--er--o-coooo- 96 158
4/11-24L1. Kevin Smith. Altitude about 2200 ft.
4/11-8J1. 3 JB Ranch. Altitude about 2000 ft. Drilled by Richard J. Murray, 1975. Cased to 32 ft.
Drilled by Swift Water Well Drilling, Inc., 1973. Cased
to 28 ft. §01] --—crmmmmmmmmm——mmeem e —a- 5 5
Clay, gray =-=-e---=-=m=cr-——-——=--= 4 9
Clay, medium, dark brown; cobbles - 3 3 " Sandstone, gray =---====----—--==== 17 26
Clay, red; gravel ------—-==m--e-ue 19 22 Clay, brown -----e-soscmsmmmmreooo- 6 32
Basalt, red-brown ---------co------ 21 43 Basalt, hard, gray --------ea-c---- 7 39
Basalt, hard, fractured, black ---- a7 90 Basalt, soft, black ------cemoocun- 15 54
Basalt, hard, light gray ---------- 190 280 Basalt, hard, gray ----=-------=--- 187 24

Basalt, vesicular, black ----====a- 44 285
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Material

Thickness Depth

(ft) (ft})

4/11-31E1. Husum Hills Golf Club., Altitude about 500 ft.

Drilled by George Zent and Sens, 1965.

Clay, silty, brown ==---semeceaa-ae.-
Clay, sandy, blug¢ -------crocuceo—
Clay, sandy, gray-brown -----------
Rock [basalt], broken; clay -------
Rock [basalt], broken, water-
bearing ----------c-ececmmamas
Gravel, partially cemented, water-
bearing, 10 gpm ==--sc-smmmmanna-
Clay, sandy, brown =----—-ccuaaane
Gravel, cemented -=~----=-emecenca--

Cased to 144 ft.

15 15
53 68
16 84
12 96
11 107
6 113
21 134
28 162

4/12-9A1. Delbert Blackburn. Altitude

Drilled by O'Leary Well Drilling, Inc.

19 ft.

Clay, brown -------c-c-memmeemm-
Basalt, gray ----------=----eos--e~
Basalt, fractured, gray -----------
Basalt, vesicular, black; clay ----
Basalt, fractured; sand -----------
Basalt, fractured, gray ----------—-

about 2320 ft.
, 1972. Cased to

4 4
56 60
3 63
13 76
5 81
4 85

4/12-1061. Gerald Darby. Altitude about 2400 ft.
Drilled by Brian BTocker,_1974. Cased to 18 ft.

Topseil —~-smmmmmmmmmmmmec e
Clay, hard, brown -=----ceca-ceao—c
Basalt, hard, gray ----------------
Basalt, fractured, black ----------
Basalt, hard, gray ----------------
Basalt, fractured, black, water-
bearing -----------------s-smaans

1 1
7 8
36 44
9 53
18 n
g 80

4/12-10J1. F. B. Augee. Altitude about 2420 ft.

Drilled by Swift Water Well Drilling,
to 20 ft.

Topsoil -----------mommeacemmene
Clay, brown ---------—--cocuuua
{continued)

Inc., 1974, Cased

Material Thickness Depth
(ft) (ft)

4/12-1041. Continued.

Clay, brown ==-=-=-=m--oco-mcemmno- 5 15
Basalt, fractured, black ---------- 12 27
Basalt, hard, black -------------n- 8 35
Basalt, fractured, black ---------- 5 40
Basalt, hard, black ---—-----v----- 220 260
Basalt, fractured, black -=«------- 40 300
4/12-10R1. Lawrence Milgrove. Altitude about 2420 ft.

Drilled by Swift Water Well Drilling, Inc., 1974. Cased
to 18 ft.

Topsoi]l ---r---mececee—moccccacane- 1 1
Clay, hard, brown -==-eee---ooa-e- 6 7
Basalt, hard, gray ==-==----=-w---- 243 250
Basalt, fractured, black --=--v--=- 46 296
Basalt, hard, gray =---=-----==---- 17 313
Basalt, fractured, black ------~--- 18 a3
Basalt, hard, gray ------=--------- 67 398
Basalt, fractured, black ---------- 9 407
Basalt, hard, gray ------------=-== 3 410

4/12-2101. Lolla Loftis. Altitude about 2560 ft.
Drilled by Richard J. Murray, 1975.

S01] =escea--ro—ssussseee—— e e -
Boulders; rock, broken; soil -=----
Basalt, dark brown ee-eceec--cae---
Basalt, hard, gray ---------=-----—-
Basalt, soft, brown, SWL 55' ------
Basalt, hard, gray ----------------
Basalt, black, water-bearing ------
Basalt, hard, gray --------------=-

Cased to 62 ft.

2
13
14
12
21
68
30
45

2
15
29
41
62

130
160
205

4,12-22R1. Willis H. Maxson. Altitude about 2440 ft.

Drilied by Swift Water Well Drilling, Inc., 1974.

to 69 ft.

Topsgil ===s=-cemmmrrveererccncacan
{continued)

Cased
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Material Thickness Depth
(ft) (ft)
4/12-22R1. Continued.
Clay, sandy, brown ------evemmeeo—- 23 25
Clay, brown; boulders -------=ee--- 20 45
Clay, sandy, brown -----ccceevacuaa 17 62
Basalt, decomposed, water-bearing - 5 67
Basalt, fractured, black, water-
bearing =====ccemmcmmcocmcmcaaaa 13 80
4/12-23P1. Mel Tennison. Altitude about 2330 ft.
Drilled by 0'Leary Well Drilling, Inc., 1971. Cased to
29 ft.
Clay, brown -==---c-cm-cccccecnao—- 3 3
Clay, brown —-----ce-eommmmamomo o . 26 29
Basalt, gray ----mee-co-mscmooocao- 1 40
Basalt, fractured, gray ----«------ 3 43
Conglomerate [gravel]; clay, water-
bearing ==--=-v--=s-mr—mememeeaeo 25 68
Basalt, fractured, gray ----------- 7 75

4/12-24P1. Edward Fousel. Altitude about 2300 ft.
Cased to 56 ft.

Drilled by Murray Well Driltling, 1975.

Material Thickness Depth
(ft) (ft)

4/13-12C1. Lyle Long. Altitude about 1800 ft.
Orilled by O'Leary Well Drilling, Inc., 1972, Cased to
18 ft.

Clay, brown; boulders ------------- 18 18
Basalt, gray -------=-r---------om- 139 157
Basalt, fractured, water-bearing -- 23 180

4/13-22P1. H. L. Vogt. Altitude about 450 ft.
Briller unknown, 1964, Cased to 49 ft.

o) B 8 8
Conglomerate [gravel] -----e--aeo-o 37 45
Boulders ---—----meommme e e 5 50
Basalt, gray -----=---===-=—cmcaaon 9] 141
Basalt, vesicular, black ---------- 26 167
Basalt, brown ---eec-eccmsmmmcmca— 8 175
Basalt, black --------c-mccemmmanan 45 220
Basalt, gray, no water encountered 40 260
4/13-12A1, Steven Drew. Altitude about 1800 ft.
Orilled by 0'Leary Well Drilling, Inc., 1972. Cased to
40 ft.
Clay, brown; boulders --=c-=---o--- 28 28
Clay, water-bearing -----==-=-a--un 12 40
Basalt, fractured ----=-=cc-cacne.o 117 157
Basalt, vesicular, black; clay ---- 8 165
Basalt, gray =-=---c-mmcmmmmemeeaas 65 230

50i1; boulders --—--e-ccmcemmccaoenn n n
Clay, yellow =----mecmmmmaacaooao. 2 13
Clay, red; boulders ---==--ce--mm-- 15 28
Gravel; clay, trace of water ------ 8 36
Basalt, gray -=-----c-mmmmmmmmeeea 3 19
Clay, brown ==e-o-coemmcmmaaans 2 4]
Basalt, gray =---e-—-=-c-mmamcena-o- 4 45
Gravel, trace of water =—-e==re-e-- 1 46
Basalt, broken, blue -~-eee-emaemaan 4 50
Basalt, blue --—-=—c—cmccemmmo - 36 86
Basalt, brown -------e-- be—mmmmmmaa 2 88
Basalt, porous, black ----—--=--=-- 8 96
4/13-28G1. Kenith Vogt. Altitude about 760 ft.
Brilled by Marion Duft, 1964. Cased to 82 ft.

Clay -----—--—-e-cemmcmcmcccccane- 20 20
River rock [gravel] -----eemmmaeaan 2 22
Basalt, gray ----—------————-——----—- 30 52
Sang ==cc-asm e e 1 53
Basalt, gray --------e-ccmmamaaea-- 29 82
Bedrock [basalt] ------cmmmmmamaea- 3] 133

4/14-1M1. Ken Sipe. Altitude about 1530 ft.
Drilled by O'Leary Well Drilling, Inc., 1972. Cased to
155 ft.

Clay, brown; boulders ------------- 13 13
Basalt, gray -------re=-==---—e---o- 27 40
Clay, brown —------eecmmmmoomemoo 3 43

{continued)
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Material Thickness  Depth Material Thickness  Depth

{ft) {ft) : (ft) (ft)
4/14-1M1.  Continued. 4/16-21C1. Leroy Van Belle. Altitude about 1360 ft.
Deepened by 0'Leary Well Drilling, Inc., 1973, Cased
Clay, brown; gravel -------e-c-a-=- 6 49 to 74 ft.
Basalt, vesicular, gray; clay ----- 32 81
Shale [clay], brown -----------e-uv 11 92 TOPSOF] === mmmmmmmmmmmmmmmmemmoeee 3 3
Basalt, fractured, gray ----------- 4 96 Sand, dry =----==-cco--cmmmmmm——- az 45
Basalt, gray ----- e 9 105 Silt, gray, damp =-------=m==m----- 30 75
Sandstone, brown -------------eooo- 3 108 Basalt, hard -—----ccecmcmwmmmmeeen 62 137
Clay, brown; gravel --------------- 27 135 Basalt, fractured -----——----===--- 7 144
Shale [clay], brown -----------o-—- 17 152 Claystone, brown -------------=-ac- 2 146
Basalt, vesicular, black; clay ---—- 33 185 Basalt ———-ememem—mmmmmm——eemm—m==a 139 285
Basalt, gray -----~----=--r-------o- 105 290 Basalt, fractured ---------<-=----- 23 308
Basalt, vesicular, black; clay ---- 12 302 Basalt; clay ----------=======-ace= 46 354
Basalt, gray -------=------------—-- 4 306 BaSalf -~mmem==m-mm-—-m—mmmmmme—ae—= 18 372
Basalt, vesicular, gray ----------- 8 314 Basalt, gray ---s=s=s-====-e---c---- 3 375
Basalt, vesicular, black; clay ---- 18 332 Cinder [basalt] -==--=-e===m=mmmmn- 11 386
Claystone, blue -=------==-emnom-a- 5 337 Basalt, fractured, vesicular ------ 94 480
Basalt, vesicular, gray ----------- 9 346 Basalt, fractured, vesicular; clay 234 714
Basalt, fractured, gray ----------- 7 353 Basalt, gray ------=e=----s=-----o- 223 937
Basalt, fractured, brown ---------- 3 356 Basalt, gray; clay —-------=-=-=--- 13 950
Basalt, brown -—-------------oc-o-oe 5 361 Basalt, gray ---------====-=-—==--- 5 955
Basalt, gray ---—---------=-======- 149 510
B e oy il " 22 4/14-23L1. Wash. Investment. Altitude about 1580 ft.
Basalt, black =----==ceomecacmmmcuan 2 535 Drilled by Gorge Contractors, Inc., 1969. Cased to 5 ft.
Rasalt, fractured, gray --=---~---- 4 539 .
Sandstone, hard, gray ===e=-----=-- 5 544 Topsoil -------------rm-ommmoooooo 4 4
Basalt, Qray ==-=-------c==co-c-wa=- 13 557 Basalt, vesicular ---=-====-------—- 44 48
Basalt, vesicular, gray ----------- 5 562 E?g;1t- gray --------es---o-oooooo- %; ;g
Basalt, fractured, brown 3 565 Shate [012y] wommmmmommomemmoemmaee 12 102
Basalt, fractured ==---=--=er=----- 50 152
4/14-17F1. W. F. Kirchner. Altitude about 590 ft. Cinder [basalt], red =-a-m--m-eeeeo- 23 175
Drilled by Gorge Contractors, Inc., 1969. Cased to 23 ft. " Basalt, vesicular -------es—=----nu 62 237
Basalt, black --==ce-momcmem—rovo— 5 242
Clay ---------===smem—mom—omomooooe 16 16 Basalt, vesicular ----------o-—--- 26 268
Clay; gravel, coarse; boulders ---- 4 20 Basalt, black ------cmmmmmmmmmmzeun 42 310
Basalt, hard, gray ---------------- 34 54
B e oy I : 4] 4/14-26K1. Raymond Humphrey. Altitude about 1560 ft.

Drilled by Gorge Contractors Inc., 1970. Cased to 138 ft.

Topsoil —-=ew-memmmmmmm e e e 3 3
(continued)
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Material Thickness Bepth Material Thickness Depth

{ft) (ft) (ft) (ft)
4/14-26K1. Continued. 4/15-2N2. Continued.
Basalt, vesicular; clay ----------- 53 56 Basalt, red =-r==-ec-cccmmmcmmcmaax 42 224
Basalt, vesicular =-------mececo 43 99 BaSalt ~===mmmmemmm——mmmmmmmmmmemea 64 288
Clay, soft, white -e--cooocmmcoeuan 3 102 Basalt, fractured, water-bearing,
Basalt, vesicular -----cocemmmcanan 28 130 30 gPM ~=—=—==mmmmmmmm——cmmmemm- 8 296
Clay, soft, brown —---ce-ecococoeoon 4 134 Basalt, hard —-----—-mcommmmmmmmaen 20 316
Basalt, vesicular, gray ----------- 6 140 Basalt =-=---—cemmmmmcmcmmmce—m—an 19 335
Basalt, hard ----------oooococooooo 21 161 Basalt, fractured, water-bearing,
Basalt, fractured -------------"- 4 165 18 gpM —=-———mmemmmmsm—mmmmmmoean 12 347
Basalt, vesicular, water-bearing -- 25 196 Basalt, hard -——--e-e-v-mrmommmmmna- 18 365
Basalt, gray ---------cc--coooooooo- 5 195 Basalt, fractured, water-bearing,
90 gpm ---—-----mmmmemm e eeeeeee 5 3;3
4/15-1Q1. Eugene H. Amidon. Altitude about 1750 ft. Basalt, hard -----wouoeo-ooowooo--- 22 3
Drilled by 0'Leary Well Drilling, Inc., 1970. Cased to Basalt, gray, water-bearing, 12 gpm 8 A0
80 ft. :
' 4/15-3H1. A, Winterstein. Altitude about 1725 ft.
TOpsOil —---oocmome oo oo 3 3 Drilled by Riebe Well Driiling, 1968, Cased to 133 ft.
Clay; boulders =--=c-——omeeemoo 10 13
Basalt, gray -------se--ooovmoomoo 36 49 Soil, hard, sandy =-----=-c-e-oemnu 18 18
Basalt, fractured; clay ----------- 2 51 Basalt, broken, brown; clay;
Clay, red and brown --------ce---.- 12 63 boulders -——-—--—-e-mmme—r————- 23 4]
Claystone, brown ----ee--oeommeaans 13 76 Basalt, very hard, gray ----------- 4] 82
Basalt, fractured; clay ---==------ 3 79 Rock [basalt], water-bearing ------ 40 122
Claystone, brown «—------o-cooomeooo 2 81 Basalt, gray -------—----—c-2mmmmmau 20 142
Basalt, vesicular; clay ----------- 18 99 Cinders [basalt], black and red --- 20 162
Basalt, fractured ----e-emeooaeo——- 2 101 Basalt, broken —---e—e—acccooo—_- To48 210-
Basalt, vesicular --------cecaaan-- 24 125 Basalt, gray -------e-e--mamamcmw-- 37 247
Lava [basalt], hard, gray --------- 5 130 Rock [basalt], broken; clay; boul-
ders, water-bearing ------------- 50 297
4/15-2N2. Emmet E. Clouse. Altitude about 1680 ft. Basalt, gray -----------ceooooooooo 23 320
Drilled by Gorge Contractors, Inc., 1968. Cased to 66 ft. Clay; boulders, water-bearing ----- 20 340
Basalt, gray ----=-ec-cuomommoooooo 20 360
Loam; sand; clay ==-=====---occouee 6 6 Basalt, porous =----------o-caemna- 6 366
Gravel, coarse; boulders; clay ---- 9 15 Basalt, gray; clay --------------oo 28 394
BASATE =ememm s e mm e oo mea e e e 28 40 Lava [basalt], broken ---——-c---ve-u 4 398
Cinders [basalt], soft, red ------- 25 65 Basalt, gray TUSTomssss-sssossseeeo 8 406
Basalt —---===-me o cemmmeemaas 5 100 Basalt, porous; clay, water-bearing 8 414
Basalt, gray ------==--=-m--mmoemmn 10 110 Basalt, gray ---------cee-o-conoo—- 1 415
Basait, red -------c o 17 127
Basalt, gray ---=s---—amacccaoaoa.. 55 182

{continued)
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Material Thickness Depth Material Thickness Depth

(ft) (ft) (ft) (ft) -
4/15-4F1, Ed Doubravsky. Altitude about 1760 ft. '4/]5-5J]_ Continued.
Drilled by 0'Leary Well Drilling, Inc., 1973. Cased to
19 ft. Basalt, gray —---------=-------=--- 23 129
Rock [basalt], hard, red ===------- 8 137
Clay, brown -------r-—-—r—cromreres 4 4 Basalt, gray ==-=-=-=--=-==m==-cecon 16 153
Basalt, gray ------------=-------e- 44 48 Rock [basalt], red, water-bearing - 14 167
Basalt, vesicular -----—----------- 15 63 Basalt, gray ~--------==me=sm===-a= 31 198
Basalt, gray ------------=--------- 39 102 Rock [basalt], red, water-bearing - 14 212
Gravel; clay ----------w-=-==--o-o- 13 116 Basalt, broken, porous, black; clay 110 322
Basalt, vesicular, gray ----------- 15 130 Lava [basalt], blue, black; clay -- 18 340
Clay, blue; sand, water-bearing, 2
4/15-4R1, George Andrews. Altitude about 1680 ft. 300 gpm ----oooomomomemmmems e os 7 367
Drilled by O'Leary Well Drilling, Inc., 1972. Cased to Lava [basalt], porous, black; clay 15 382
19 ft. -
4/15-6A1. Howard Bratton. Altitude about 1680 ft.
Clay =--====m=ommmmrom oo oo 4 4 Drilled by O'Leary Well Drilling, Inc., 1974,
Boulders -------=====memmmmomroooo— 4 8
Void [clay?] ----we-=mmmmmmooeaocne 5 13 UNKNOWN —====s mmmsmmmccmmmmmemmeem 209 209
Basalt, gray ---------------=------ 3 16 Basalt, gray ---==s===--=-=----c--- 2 211
Basalt, fractured, gray ----------- 1 17 Basalt, fractured; clay ----------- 36 247
Basalt, fractured, gray ----------- 33 50 Basalt, fractured, vesicular; clay 335 582
Basalt, fractured, gray; clay ----- 5 55 Clay, Qreen =-----e-erm-me—--—cemo- 10 592
Clay -=-===-=---m-oouomseseonnnons 6 61 Silt, sandy, water-bearing -------- 3 595
Cinders and lava [basalt]; clay,
Coma o raes [rave1ls sands elay - ¢ % 4/15-861. Earl McClintock. Altitude about 1650 ft.
Clay, broWwn --------=mmc-m-cccomeer 18 88 Drilled by 4 Star Drilling Company, 1969. Cased to 15 ft,
Basalt, fractured, vesicular; shale .
__________________________ 5011 ==-meemmmeceococcccomommmm e 15 15
{elay] 13 101
Basalt, fractured, black ---------- 16 17 Basalt, hard -------------o-omooo-- 10 25
Cinders and lava [basalt]; clay, Basalt, hard ------eo--oc-oomoo-oo- 15 40
water-bearing ---=--sacccmomaona- 3 120 Basalt, medium ---~-=---o--oooooooo 15 55
Sandstone, gray -—--=====----------- 8 128 Basalt, medium -------c---m-oroooo- 15 70
Basalt, gray --------=------m=-=emn 2 130 Basalt, medium ---v---o-oomoooooo-- 15 85
Basalt, medium, water-bearing ----- 15 100
Clay ~-----=m=mmmm=mmmmmmmmmcmmmea- 15 115
4/15-5J1, Dale Thiele. Altitude about 1710 ft. Clay -----=-=--= e mm——mmmm e 15 130
Drilled by Riebe Well Drilling, 1967. Cased to 58 ft. Red rock [basalt], medium ---=----- 15 145
Basalt, medium -------=-=-e---cmco= 15 160
Soil, clayey --------=----o----ooo- 4 4 Basalt, medium =---=c-mmmmmommmemae 15 175
Rock [basalt], red; clay ---------- 43 47 Basalt, medium ===-=--=acame-m—ee= 15 190
Basalt, broken, porous ------------ 59 106 Basalt, medium ---ce-----———m=mm-n- 15 205

{continued) (continued)
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Material Thickness Depth

{ft) (ft)
4/15-861. Continued,
Basalt, medium --—ee-ec--cvacacaaoo- 15 220
Basalt, medium ----wce-roremeacaans 15 235
Basalt, medium ----ce---rormmeaaan 15 250
Basalt, medium --==commecm o 15 265
Basalt, water-bearing ----------au. 15 280
Basalt, medium --------ccmememoo 15 295
Basalt, medium ==-cacmcecmcomm o 15 310
Basalt, medium ==-=--=-=ceccaaao_ 15 328
Basalt, mediym ==-=---eccccamcaaaa 15 340
Basalt, medium --meceammcccmcceas 15 . 355

4/15-961. Ray Hill. Altitude about 1620 ft.
Drilled by 0'Leary Well Drilling, Inc., 1974. Cased to
27 ft.

Clay, brown ————-—mmeemmme 8 8
Basalt, gray ---------==--mcmmomo o 1 19
Basalt, vesicular, gray =--=-=------ 3 22
Basalt, gray --=------=--mcoeeoe 9 1
Basalt, vesicular, gray and black;

clay, water-bearing -----e-co-em- 61 92
Clay, green ~-------c-oomooomeeon 10 102
Basalt, vesicular, fractured, gray 43 145

.4/15-10F1, George Beebe. Altitude about 1660 ft.

Drilled by Hansen Drilling Co., Inc., 1969. Cased to
383 ft.

Topsoi] =======-m-sce e 5 5
Clay, brown -~-==--=ccccoomomacanao n 16
Rock [basalt], black; clay [inter-

bedded] —-—----me--mmmmenaio 34 50
Rock [basalt], soft; clay, water-

bearing -----=~=--=smeooocomooean 40 90
Rock [basalt], medium hard, water-

bearing =-------~r---mmomeooo e 60 150
Basait, medium hard, gray --------- 100 250
{Basalt], black, water-bearing ---- 10 260
Rock [basalt] --------caceZ—-- 85 345

{continued)

Material Thickness Depth
{ft) (ft}
4/15-10F1. Continued.
Rock [basalt], medium, soft, bro-
ken, black, water-bearing ==----- 33 378
Rock [basalt], hard, gray --------- 36 414
Rock [basalt], broken, gray, water-
bearing -----------mcmmmem e 36 450
4/15-11K1. Wash. Dept. of Game. Altitude about 1640 ft.
Drilled by 0'Leary Well Drilling, Inc., 1970. Cased to
184 ft.
Basalt, fractured; clay ----==-=--= 28 28
Basalt, gray ----------m=wcommmaaaao 16 44
Basalt, fractured; clay ----------- 17 61
Cinder [basalt); clay -=--=-=emeemn 6 67
Basalt, vesicular, gray --------—--- 27 94
Cinder [basalt]; clay ------------- 14 108
Basalt, vesicular, gray ----------- 20 128
Conglomerate [gravel]; clay ------- 56 184
Basalt, fractured, gray ----<~-c--- 28 212
Claystone, green and brown -------- 2 214
Basalt, fractured, gray ----------- 54 268
Claystone, green ----—----—-coou——- 3 21N
Basalt, vesicular, fractured,
brown, water-bearing ------------ 63 334
Basalt, gray -------—=ercececameoo- 1 335
4/15-15H2. Ross Wilkins, Altitude about 1630 ft.
Drilled by 0'Leary Well Drilling, Inc., 1971. Cased to
76 ft.
Clay, brown -----meamma e 2 2
Sandstone, gray ------m-c-oeoooo- 29 31
Sandstone, gray; clay ------------- 1 42
Sandstone, gray ------------------- 1 53
Sandstone, gray; clay ------------- 9 62
Sandstone, brown; clay ---------—--- 13 75
Sandstone, gray --------e---=------ 90 165
Basalt, vesicular, gray ----------- 6 17
Sandstone, gray ----------c-ema-aa- 52 223

(continued}
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Material Thickness Depth Material Thickness Depth

(ft) (ft) (ft) (ft)
4/15-15H2. Continued, 4/15-21F1. Continued.
Basalt, gray ----------e=-e---=---- 9 232 Lava [basalt], brown; shale [clay] 117 - 170
Basalt, vesicular, gray ----------- 17 249 Clay, red =e-m-cmmmmcammmm—ammaaa 2 172
Sandstone, gray; clay =------------ 6 255 Lava [basalt], black =------=-we=-- 15 187
Basalt, vesicular, gray ~---------- 5 260 Basalt ----—-w-mmmm-mmeemcm—ccesana- 45 232
Basalt, fractured, gray ----------- 6 266
Basalt, vesicular, gray; clay =---- 6 272 .
___________ 4/15-23E1. B. F. Dunn. Altitude about 1620 ft.
e Loy gray T 1 cee Drilled by 4 Star Drilling Co., 1970. Cased to 10 ft.
Sandstone, gray; clay ----------==-- 1 295 §O1] =rmmmmmmammmmmmmmm s 9 9
Basalt, hard -=-===c=---ccocom--n-- 16 25
4/15-16F1. wWash. Dept. of Natural Res. Altitude about Basalt, medium -==--eceeocmcmaman-—- 15 40
1595 ft. Drilled by L & L Drilling, Inc., 1970. Cased Rock [basalt], red ----------cc-m--- 15 55
to 331 ft. Basalt, medium, water-bearing ----- 90 145
Sand -=--==cc-—--msocemmmm—meaeo oo 45 190
Boulders; s0i] =======---=comomeeow 19 19
Basa]t, hard, water-bearing -~~~ A 4/15-2681. Inez Holdridge. Altitude about 1510 ft.
Basalt, medium hard; c¢lay, inter- Drilled by 0'Leary Well Drilling, Inc., 1973. Cased to
bedded -----—emmmemmmmmmmmmmns 101 207 o osef
Basalt, hard -----------mermar—a-—- 8 215 s R T AR e e e e
Basalt, medium =~---r-==-=-----ooun 30 245 g1ayitboglf?rs ____________________ }Z ;%
Basalt, hard --------sm=-emcmaaana- 4 249 C?Sa Lommmmmmemmmm T 1€ 27
Basalt, meditﬁ'm IS 3 c84 Bag-;]t vesicular =-———--ce--oc---- 9 56
Cavey formation [interflow zonel, Gasalt, gray ana brow - _—_-- w2
Basalt, hard; c1ay -----c---mmmmmm=n 49 380 Basalt, vesicular, fractured ------ 20 256
Cinders [basalt], red ==----------- 16 396 ga:alt’ black and gray -----—------ ?g ggg
Basalt, hard ---=-e=em----ocammmen- 94 490 asalt, gray -----=----==="""-
Basalt, hard -------=-eser-coomma 46 536
Basalt, hard =-=eemeem-—memmveaae b4 590 4715-26H1. George Keech. Altitude about 1580 ft,
Clay, sticky, water-bearing ------- 5 585 Drilled by 0'Leary Well Drilling, Inc., 1971. Cased to
35 ft.
4/15-21F1. Lloyd Hutchins. Altitude about 1600 ft. Q
i ay, brown —-commnemaaaaee 12 12
Drilled by Gorge Contractors, Inc., 1968. Cased to 27 ft. Clay, DIrOWD —mmmmmmemeemcmemmmee 2 18
- Clay, brown —-----eecer—cccmcaaa--- 6 20
Clay; boulders --==-ee=rro—c—c—uea- 5 5 :
Lava [basalt], brown =--------===mn 13 18 E]ay?§°"e’ §r°?n T fractured; clay 1? gg
Clay, red ——-oemmmmmcmemmmemmmmmmmn 8 26 asalt, vesicular, fractured; clay
BASATE —mwm oo mmmmcmmmmmmmmem 22 48 Basalt, fractured, gray ----------- 17 53
Cinders [basalt], red --------—-—=- 5 53 (continued)
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Material Thickness Depth Material Thickness Depth

(ft) (ft}) (ft) {ft)
4/15-26H1. Continued. 4/15-31D1. Ken Anderson. Altitude about 1760 ft.
Drilled by 0'Leary Well Drilling, Inc., 1974. Cased to
Basalt, fractured, gray, water- 81 ft.

bearing ==«-=----------mmevoamas 2 55
Basalt, gray -------------cmemmmeaa- 37 92 Clay ===me—omm oo 71 71
Basalt, fractured -------emcmmacna- 8 100 Basalt, gray ==--=-==-eecccem-omwm- 95 166
Basalt, gray ---------ececeemmacon- 60 160 Basalt, fractured, water-bearing -- 1 167
Basalt, fractured ------cocecm-anoo 5 165 Basalt, black -m--=-cmmmmmmee 3N 188
Basalt, gray --------=------emooee- 36 201 Basalt, vesicular, gray, water-

Basalt, fractured -------—c-ecoeoo 3 204 bearing _________________________ 3 20
Basalt, gray ----------eo-oooooooo- 26 230 Basalt, gray ---------e==cmcmemme-- 217 418
Basalt, vesicular, gray; shale Basalt, vesicular, gray, water-

[clay] ------mmmmmmmreemmnennee 10 240 bearing ------ommmmmmmmmeeeeeeos 4 422
Basalt, fractured ---------cmemooun 5 . 245 Basalt, gray -----------==-=--mecu- 8 430
Basalt, fractured; clay ----------- 6 251
Basalt, fractured --------woeoeoo- 10 261 .

Basalt, fractured; clay =----mm--un 3 264 4/15-32R2. Charles Eshelman. Altitude about 1800 ft.
Basalt, fractured -----=-eecaceacca- 1 275 Orilled by O'Leary Well Drilling, Inc., 1972. Cased to
Basalt, gray ---------==-=omocaoe- 25 300 52 ft.
. Clay; boulders ---------w--cweucomo 35 35
4/15-26R2. George Keech. Altitude about 1660 ft. Basalt, Qray -—--—--—------——ceceean 4 39
Drilled by O'teary Well Drilling, Inc., 1970. Cased to Clay, green -—--———-c—-mmmmcceeemoo 13 52
17 ft. Basalt, gray --=---=---=ecese---e-- 61 113
Basalt, fractured, water-bearing -- 22 136
Shale [clay]; boulders ------—-—--- 20 20 Basalt —-—~-e=mecemcemmemccemm——— e 115 250
Clay, Drown =-esmeecemececomeomoo 30 50
Clay; basalt -------emcmmcoone 38 88 . .

s d: Clay ~———cmmemme 4/15-35E1. Earl McClintock. Altitude about 1740 ft.
Basalt, fractured; clay 17 105 - ' AL
Conglomerate [gravell; clay, Orilled by 0'Leary Well Driiling, Inc., 1973. Cased to

water-bearing --------emcmemacoan 15 120 73 ft. -
Basalt, fractured ------meccacaana- 5 125

asalt, fractured Clay, brown -----cecommecccccmeeoo 46 46
. . Basalt, gray =----cs=sce-ocmcrooanoo 22 68
4/15-27J1, Skip Corsey. Altitude about 1620 ft,. Clay, brown -——----o-mmmmmemeo 1 69
Drilled by O'Leary Well Brilling, Inc., 1974. Cased to Basalt, gray -------s--—cmcmmmmmmmn 14 83
57 ft. : Basalt, fractured; shale, [clay],
water-bearing -------e-vcmcanaca- 32 115
Clay; boulders ==--=-e-cococun—o- 2 2
Basalt, gray =---==c--meeeooomwen 39 4
Clay, brown, green and black ------ N 52
Basalt, gray --------meecoomommmeno 139 19
Basalt, fractured, gray, water-
bearing ----------c-ecmmccncaaa. 1 192

Basalt, gray ------=-cccmommmeao- 13 205
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Material Thickness _ Depth
(ft) (ft)
4/16-6A1. Roger Pond. Altitude about 1920 ft.
Orilied by 0'Leary Well Drilling, Inc,, 1973. Cased to
34 ft.
Clay; boulders ---------ceoeueoane- 8 8
Clay; cinder [basalt] -«----c--ce-- 21 29
Sandstone, gray; clay; cinder
[basalt] <--=--------s-emmmcemau- 290 319
Sandstone, gray; clay ==--=-==-=--- 9 328
Cinder [basalt] -==-=e----mmomaman 12 340

4/16-861. Pat McEwen. Altitude about 1800 ft.

Drilled by Gorge Contractors, Inc., 1969. Cased to 28 ft.

Topsoil -----m-memommmmmmomo o oae 4 4
Clay -------cmmmmmmmeem e oem 14 18
Lava [basalt], gray -------—=---=u= 5 23
Sandstone, gray -----=---------=--- 59 82
Lava [basalt], gray ===----~-----=- 75 157
Basalt =-------omemommm oo 1 168
Lava [basalt], vesicular, gray;

€lay ==-==rommmmmmmeeo—mmomemo-- 85 253
Sandstone ~-------———-memee—mmanaa— 3 256
Basalt, vesicular, water-bearing -- 17 273
Cinder [basalt], red -----—-—------ 27 300
4/16-9D%1. E. M. Foster. Altitude about 1820 ft.

Drilied by O'teary Well Drilling, Inc., 1974. Cased to

19 ft.
Clay, brown -------ec-e-r-cceaonn-- 8 8
Shale [clay], brown —----e=ce--m-a- n 19
Basalt, gray -----=-=r=-------===-~ 24 43
Claystone, brown; sand ----e---=--- 28 7
Basalt, vesicular, gray, water-

bearing -----===r---——--=m—ma---- 6 77
Basalt, vesicular, fractured, red - 14 9N
Clay, brown -==-------ce-ce-c-o---- 4 95
Sandstone, gray; basalt, vesicular 76 M
Basalt, gray --==-=-=---=e=ccm-m---- 29 200

Material Thickness Depth
(ft) {ft)
4/16-10B3. Dick Ladiges. Altitude about 1800 ft.
Drilled by 0'Leary Well Drilling, Inc., 1972, Cased to
23 ft.
Clay, brown =--=--------mooo—ommeoo 8 8
Basalt, gray -=---=-----e=-=-------- 8 16
Clay, brown ==-cerm-----mecooo-—ou—- 6 22
Basalt, vesicular, gray ----------- 8 30
Basalt, vesicular, gray; clay ----- 8 38
Basalt, vesicular, brown; clay ---- 3 4
Basalt, fractured, gray; clay ----- 8 49
Basalt, vesicular, gray ----------- 21 70
Basalt, gray ------====-=--===-----= 164 234
Sandstone, red ------ce----eee-ooa- 13 247
Sandstone, brown ----e-----ec-oo--- 7 254
Basalt, black ----=--c-m-mememcmn-- 9 263
Basalt, gray --=-=-------eece-a---- 23 286
Basalt, black ==----emmwcamoccan——- 1 297
Clay, green --==-===---weaccoomno-- 1 298
Basalt, vesicular, black ==--==----- 16 314
Basalt, black ===vr=----mem-coroooo 11 325
Basalt, gray ---------======--=--—- 65 390
Claystone, green -----==-==--------= 7 397
Claystone, green; basalt, vesicular 3 400
Basalt, gray --------=s==-------==-= 3 403
Basalt, vesicular, black, water-
bearing ---------c=e---wema--—m-- 4 407
Basalt, gray -==-==r----=-=-------- 8 415
4/16-10L1. Charles Koenig. Altitude about 1700 ft.
Drilled by 0'Leary Well Drilling, Inc., 1971, Cased to
19 ft.
Clay, brown -------ccemomm—camaa—m- 1 ]
Shale, [clay], gray --------===---- 3 4
Basalt, fractured, gray ----------- 6 10
Basalt, gray =--=-=----===----=---- 28 38
Basalt, vesicular, fractured ------ 13 51
Clay, brown ---------------m-m--uwe 7 58
Basalt, fractured; shale [clay] --- 16 74
Basalt, fractured, gray --------=-- 35 109
Basalt, vesicular, black ---------- 6 115
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Material Thickness Depth Material Thickness Depth
(ft) {ft) . (ft) {ft)

4/16-11D2. C. M. Barrett. Altitude about 1880 ft. 4/16-11J1. Continued.
Drilled by Gorge Contractors, Inc., 1970. Cased to 26 ft.

Basalt, vesicular; clay --------—--- 4 83

Gravel ----==esommmemeooooooooooo 15 15 Basalt, vesicular, gray ---—-------- 11 94
Clay, yellow and brown ------------ 8 23 Basalt, vesicular; clay -------- - 3 97
Clay =s---commmmcmece e 2 25 Basalt, vesicular, red; sand; clay 4 101
Basalt, vesicular ------=-wce-cooo- 22 47 Basalt, gray ----------cemmcecam-a- 6 107
Basalt, vesicular; clay =-=-------- 3 50 Basalt, vesicular, gray =--e-ea=--- 4 111
Basalt, vesicular, gray ---------- 56 106 Basalt, vesicular, gray; clay ----- 6 117
Claystone, red -----------cee-uuu-- 1 107 Basalt, vesicular, gray ----------- 9 126
Basalt, vesicular, gray ----------- 13 120 Basalt, fractured, gray; clay ----- 3 129
Basalt, gray ------------v--cecoae- 70 190 Clay, sandy, brown --------o--aneoo 14 143
Basalt, vesicular, gray =-=-w---u-- 1 20 Clay, light brown ---—————-—ccceeas 27 170
Basalt, hard -------eccccmcocoaaooo- 3 204 Claystone, white we-e-woaoomoeo___ 7 177
Claystone, black ---=-rre-e--vene-- 1 205 Sandstone, brown; clay ---=-=—-—--- 15 192
Claystone, greem -----e---oeeeoo-- 3 208 Sandstone, green; clay ===---====-- 24 216
Basalt, vesicular, black, water- Sandstone, green; clay =e----=~=-== 3 220

bearing ---=-mem--comomceee oo 12 220 Clay, green =--e-e--cmmomemmmooo- 38 258
Basalt, hard, gray ----e----eooooo- 156 376 Shale [clay], brown —--e-ve-me-een- 7 265
Basalt, fractured; clay ----~--—-—-- 12 388 Basalt, gray -------—=—--——————o-x-a 47 312
Sandstone, blue-green, water- Basalt, vesicular, gray ----------= 15 327

bearing -------o-cccccmmcna oo 3 N Basalt, gray -----=-esc-=c=aecac-on 7 334
Basalt, vesicular, porous, black; Basalt, vesicular, gray ----------- 1 345

€lay —--memmmemmmm e 12 403 Basalt, Qray ===-=-—-—-—-c-coomoo—- 25 370
Basalt, vesicular, black —-----=-u-~ 17 420

. . 4/16-14GY. M. H. Norris. Altitude about 1790 ft.

4/16-11J1. Dale Reimer. Altitude about 2140 ft, Drilled by Gorge Contractors, Inc., 1968. Cased to 20 ft.

Drilled by O'Leary Well Drilling, Inc., 1971. Cased to

29 ft. Clay -----=-=-=-ememmmm e 8 8

Boulders; clay -~----cecmmccccacua. 3 11

Clay, brown ------cm-cmcemamocommnoo 6 6 Clay, blue —--c-mmmmom el 1 12
Boulders; clay ---------recemomno-- 4 10 Shale [clay], blue =-eccmmacaae o 15 27
Clay, brown --e-eomoomcem e 4 14 Basalt =--=-e-emmemcemmceecocaeeo oo 33 60
Sandstone, brown ----------------—- 5 19 Basalt, fractured -----—-cmmeemamnn 20 80
Clay, brown ------=-c--neeemoomoo-- 5 24 Claystone; shale [clay] ----------- 28 108
Basalt, heavy, fractured ---------- 3 27 BaSAlt —e=c-—-mmmmmmmccecmcemm—a——n . ? 110
Basalt, gray -------------------——- 7 34 Shale [clay] =-=----cemcmcmccanaoc 14 124
Basalt, vesicular, gray; clay; sand 4 38 BaSAlt —--mm e e —c—m———————— 18 142
Basalt, vesicular, brown ---------- 10 48
‘Basalt, vesicular, gray; clay ----- 18 66
Basalt, gray -----=-=cccememmo- 13 79

{continued)
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Material Thickness Depth Material Thickness Depth
{ft) (ft) (ft) (ft)

4/16-15E1. Wash. State Patrol. Altitude about 1680 ft.

. 21 4/16-16Q1. Continued.
Drilled by 0'Leary Well Drilling, Inc., 1972. Cased to

68T

34 ft. Conglomerate {gravel]; clay,
water-bearing ----ee--acuoeomoona 10 37
Clay, brown; boulders ---=---v----- 2 2 BaSalt ==c-c———mam e mmmmqmemmem 3 40
Basalt, gray ---=-=-—---=—scmcwmoao 17 19
g!:ﬁitfrgtgy ...................... ;8 gg 4/16-18P1. (Q'Leary Well Drilling, Inc. Altitude about
Basalt, fractured --------c-acma-em 9 62 1620 ft. Drilled by 0'Leary Well Drilling, Inc., 1971.
Sandstone, brown ---—c-—-—mccmecmera 3 - 65 Cased to 35 ft.
Basalt, vesicular; clay -~------=-- 10 75
Basalt, vesicular, gray, water- Clay, brown -----------—coocomoooa- 4 4
bearing =-=------cemmmemmomanoo 19 94 g?ndstong, gray -------omssomsmmoos 12 gg
e m i ay, red —--eeammmmmmmem e
Basalt, gray o 100 Sandstone, brown; clay -----=-==--- 4 30
Sandstone, gray --------------e--aa 12 42
4/16-15L1. Maxine Knosher. Altitude about 1680 ft. Basalt, fractured, gray ----==----- 12 54
Drilled by Gorge Contractors, Inc., 1969. Cased to 15 ft. Basalt, vesicular, gray; clay ----- 2 56
) Sandstone, brown ------meeemceaaaan 11 67
TOpSOi]l -------emcmer oo oo 4 4 Basalt, vesicular, gray ----------- 5 72
Shale [clay], hard ------o-cmcemeun 3 7 Sandstone; €lay ==-mmmemmmr——ommmn- 6 78
Basalt, hard, gray ----------=----- 86 93 Sandstone, brown ---e=e-e---——oooo- 3 81
Basalt, vesicular, water-bearing -- 12 105 Basalt, gray ----e--e----m-m-meomee 1n 92
Basalt, fractured ------e--cemocmee 10 15 Basalt, vesicular, gray; clay ----- 3 95
Basalt, hard, gray -------------uee 5 120 Basalt, vesicular; clay ------=-==« 5 100
Basalt, vesicular; clay ----------- 8 108
4/16-15N1. Maxine Knosher. Altitude about 1680 ft. . Basalt, vesicular, black, water-
Drilled by Gorge Contractors, Inc., 1969, Cased to 18 ft. bearing, 26 gpm ~----------oooee- 5 13
: Basalt, gray =-----=--=cmmmeccmana- 29 142
TOPS01] ==-m-mmmmmmmcmcmemememcmaan 4 4 Sandstone; clay -=-----cem-comaaoa- 5 147
Shale [elay], hard —---e-e-eeem-ama 3 7 Sandstone, gray; clay; gravel,
Basalt, hard, gray --------—-=-=-=- 84 9 water-bearing, 8 gpm ------------ 5 152
Lava basalt, black =-----=--cmeaem- 3 92 Clay, green -----------o-o-omceoooe ] 153
Basalt, vesicular, water-bearing -- 10 102 gggg§§°n$Fa2:3¢gd-_é;;; """"""" i }gg
Basalt, fractured, gray 3 105 Sandstone, brown; clay =----------- 11 170
‘ Basalt, gray -------=c-c-eaccccao-- 30 200
4/16-16Q1. Fred Stone. Altitude about 1640 ft. | Basalt, fractured, gray -~--------- 6 206
Drilled by Gorge Contractors, Inc., 1969, Cased to 29 ft, Basalt, gray -----=---=-ccmomsmmomn 14 220
. Clay, white -----cmcmcmmmcmmamcaaan 2 222
Topsoil =-wm-omovoommmmmne oo S 5 Basalt, vesicular, black; clay ---- 18 240
Clay; gravel, coarse ----------==-- 22 27 (continued)

(continued)
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Material Thickness Depth
(ft) (ft}
4/16-18P1. Continued.
Basalt, fractured, gray «---------- 10 250
Basalt, gray -=-----ce-eecmammooo 60 310
Claystone, white; basalt, vesicular 4 314
Basalt, weathered c--ea-coocme- 6 320
4/16-2063. Harry Moore. Altitude about 1610 ft.
Drilted by O'Leary Well Drilling, Inc., 1970. Cased to
20 ft, .

Clay, brown -—-—---—c-mcmeommmmem oo 3 3
Basalt, gray ---------=--mcmeacmn-a 26 79
Basalt, fractured; clay ==---m-e-e- 7 36
Basalt, vesicular, blue, black ---- 14 50
Basalt, gray --«----~-cecmacmam—an 58 108
Basalt, vesicular; ¢lay -~-=----—--- 2 110
Basalt, gray ---=---==--eccomerano 6 116
Basalt, fractured; clay ----------- 5 121
Clay, white ——-———ccemmmmmae e e 3 124
Basalt, vesicular --c--ceececameaa- 9 133
Basalt, gray ==-----=-s-c-eemeaaa- 5 138
Basalt, brown ---e--cemoeoe 5 143
Basalt, gray --===--scccmcmmmouo 47 190

4/16-20K1. Boise Cascade. Altitude about 1610 ft.
Drilled by Riebe Well Drilling, 1966.

Clay; sand; gravel --ce-cocomooeu
Boulders, large; clay -------------
Basalt, weathered ---=--c-ccacmana-
Basalt, black ---—---cecccacccanna.
Clay, green; gravel; carbonaceous
material, water-bearing, 20 gpm -
Basalt, weathered, black, water-
bearing, 30 gpm ------c-vocenam-
Basalt, fractured, black and gray,
water-bearing -------=-=vmee-o-—-
Basalt, very hard, iron gray ------
Clay, brown, water-bearing, 10 gpm
{continued)

6
19
43
36

26
32
10

140
2

Cased to 26 ft,

6
25
68

104

130

162

172
312
314

Material Thickness Depth
(ft) (ft)

4/16-20K1. Continued.
Basalt, fractured, gray; water-

bearing, 15 gpm ----------"c-n--- 14 328
Basalt, very hard, iron gray ------ 9 337
4/16-2182, D, Wedgewood. Altitude about 1650 ft.

Orilled by O'Leary Well Drilling, Inc., 1971. Cased to

19 ft. :
Soil, shale [clay] ==-=------------ 3 3
Clay, brown —----------cccccceeaae- 2 5
Clay, brown ------e-ceemomomo- 5 10
Clay, brown =-eece—meee -~ 2 12
Clay, brown -—-----eemmmmmmmcaeaas ‘— 5 17
Basalt, gray -----------m-aaaaaao- 15 32
Basalt, fractured, gray ----=------ 7 39
Basalt, gray ---------c-cccccmamaaas 18 57
Shale [eclayl, brown --—--——-———————- 2 59
Basalt, gray =-«=--—---eomommeoe e 3 62
Basalt, vesicular, gray ----------- 7 69
Basalt, gray -—--e~==-emec—coooaaau. 8 77
Clay, white ==-=-=memamcccmccceea e 6 83
Basalt, fractured, vesicular, gray,

water-bearing, 170 gpm -==c=ecaea- 50 133
Basalt, gray ----------eveeccarveas 9 142
Basalt, fractured, light gray ----- 6 148
Basalt, gray --------~=---——co-oo-- 15 163
Basalt, fractured, gray ----------- 8 171
Basalt, gray =--=------m--ee-eomenn 44 215
Basalt, fractured; shale [clay] --- 20 235
Basalt, gray ---=-----cc-cmammaa-o- 58 293
Basalt, vesicular, black; shale

[clay] -----mmm e 28 321
Basalt, fractured, black ======e==- M 332
Basalt, fractured, gray --------—--- 6 338
Basalt, vesicular, gray ~=-==re=--- 4 342
Basalt, fractured, gray, water-

bearing -===-a-ammmom oo 15 357
Basalt, gray ---~=---=cw-vommmooo 1m 458
Basalt, vesicular, black; shale

(clay] ---emmmmomcmemmae e e 120 470
Conglomerate [gravel], gray; clay;

basalt, vesicular, water-bearing 20 490
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. Material Thickness Depth Material Thickness Depth

(ft) (ft) (ft) (Ft)
4/16-21K1. C. L. Mesecher, .A1§itude about 1690 ft. 4/16-27E1. Rex Maurer. Altitude about 1760 ft.
Drilled by 0'Leary Well Drilling, Inc., 1972. - Drilled by Gorge Contractors, Inc., 1968. Cased to 20 ft.
Deepened by 0'Leary Well Drilling, Inc., 1974. Cased to
63 ft. Clay, sandy ------=---===z=-=--==-- 6 6
Basalt, vesicular, red; clay ------ 6 12
Clay, brown --------------=mm------ 9 9 Lava [basalt], gray --------- N 16 28
Clay, brown ----==e=er=e-—---cooo-- 37 46 Basalt, vesicular, red; clay ------ 12 40
Clay, white and brown ------c-c---- 9 55 Basalt —=-==--=s=mmmm—==—=ammmo===—- 43 83
Basalt, vesicular ===-=-e--a-oooae- 6 61 Clay, white ----c--—-m-mmmmmmooome- 12 a5
Basalt, fractured, gray ----------- 19 80 Basalt —-----mrm=-=——s-memmm—me——s= 122 217
Basalt, gray, water-bearing ------- %% 108 i
Basalt, gray ----~=---e---=c=-a----- 185 .
Basalt, gra{tured, water-bearing -- 3 188 4/]6728A3. Dwight Dingmon. Altitude about 1720 ft.
Basalt, gray —--=s-=-==----c---c--= 17 205 Drilled by Gorge Contractors, Inc., 1968.
» gray oy
Basalt, gray ----=---=====-------=- 5] 256 Deepened by L & L Drilling, Inc., 1972. Cased to 32 ft.
Basalt, vesicular, fractured, black 11 267 .
Basalt, gray -----------=m---=-==== 1 278 Topsoil ----==-------a-mmmmcono-ooo 6 6
Basalt, fractured, vesicular, black 29 307 t?va [bgzalt]. gray —-----=---=---- 13 ;g
______________________ ay, red ——--=m=-e----——m-—maoame- .
Basalt, gray N 3N Cinder [basalt], red ---=--ecm-—--- ; g%
, Qray ==e----e=-—-—---
4/16-2211. Gorge Contractors, Inc. Altitude about 1750 ft. Lava [basalt], gray -~-------- 77 2 28
Drilled by Gorge Contractors, Inc., 1968. Cased to 45 ft. Shale [clay] ---==semmmmmmmmmmmnnn- 52 80
. Claystone, white ----------s-=m-o-- 1 81
Topsoi] —-===-m=mmm-=mmmoommem oo 3 3 Basalt --====--mmmmmm=me-cccmmm——a= 18 99
Shale [clay] -----==-==-==n-ere--o- 19 22 Basalt, fractured -------=a-ncoco—- 2 101
Clay ----------s=smm=mmmmomoo-oooos 14 36 Basalt ==-----=--------==mm=ema—o—e 174 275
Clay, white_--------------wommmoom 4 40 Cinder [basalt], red; clay -------- 1 276
Shale [clay] -===m=m=-=-=mmeommmmem- 3 43 BaSalt ———-mm-m-mmmmmmmmmmmmm—m—mon 29 305
Shale [c¢lay] -----------m-ommmmomme 12 55 Basalt, fractured; clay ----------- 2 307
Basalt --------s--------mmoommgoooo 105 160 Basait, broken, black; clay ------- 6 313
Basalt; clay, water-bearing ------- 5 165 Basalt, gray ---===-s---m=-=------= 147 460
Basalt ---r-------smommmmmmsmmmmeee 5 170 shale [clay], black ----e-==rm--m-- 1 461
y Basalt, broken, black «--------=c-- 9 470
4/16-26K1. Eleanor Dooley. Altitude about 1840 ft. Shale [clay], brown ------s-------- 10 480
Drilied by Gorge Contractors, Inc., 1968. Basalt, broken, black -----=------- 50 330
Basalt, gray --------===r-=c------- 1 531
Clay ------====-=mecsmcma-e—ce—sone~ 12 12 -
Basalt, fractured =-==<-=---cc---u- 20 32

Basalt -=mam=m-cemommmmmesmmmmnn= 110 142
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Material Thickness Depth Material Thickness Depth

(ft) (ft) (ft) (ft)
4/16-29H2. R. E. Hornibrook. Altitude about 1700 ft. 4/16-32N1. Glen Seward. Altitude about 1680 ft.
Drilled by Gorge Contractors, Inc., 1969, Cased to 20 ft. Drilled by O'Leary Well Drilling, Inc., 1975. Cased to
19 ft.
Topsoi) «----------mmcccmcmanera 4 4
Clay, brown --------ococmocomommono 12 16 Clay, brown ~=-=-=-e-mo-o-c-aasaaa- 14 14
Basa'lt, blue-black ---=rmemar—aaaau 71 87 Basa]t, gray ----------------mm 35 49
Claystone, brown ===--e-c--co----oe 6 93 Shale [clay], water-bearing ------- 20 69
Clay, white -=-=e-mecmmommooomonan 4 97 Basalt, Qray =---------e-meme-r-w-- 10 79
Rock [basalt], water-bearing ------ 26 123 Basalt, fractured, gray, water-
Basalt, fractured, gray ----------- 3 126 bearing --------mi-mmmcmooemomaa- 18 97
Basalt, gray -------c-ccco-cmcooo-- 4 130 Basalt, fractured, gray ----------- Kk} 130
4/16-3161. Norman Dingmon. Altitude about 1650 ft. 4/16-34H1, Marvin H. Norris. Altitude about 1840 ft.
Drilled by 0'Leary Well Drilling, Inc., 1972. Cased to Drilled by Gorge Contractors, Inc., 1968.
43 ft. ) Deepened by O'Leary Well Drilling, Inc., 1971. Cased to
102 ft.
Clay, brown ==-eec--cmmcmcmmccmccan- 7 7
Basalt, fractured; clay ----------- 1 18 Clay ===--==m=mrmmmmmmmmmmmmmm—a- 26 26
Clay, white -=---------eocmomooone 2 20 Lava [basalt], gray -==e=s=s==---un 6 32
Clay, brown =-=-===ee---coom-oomo-e 4 24 Basalt ---=m--memm—mmmmemmmr—————— o 12 44
Basalt, vesicular, gray; clay ----- 6 30 Claystone, water-bearing ---------- 46 90
Basalt, vesicular; gravel; clay --- 7 37 Basalt, fractured --—-me-=re--—c—cv= 15 105
Basalt, vesicular, black ---------- 5 42 BaSalt -—----m—---mcecacecmmmm————— 7 12
Basalt, fractured, black -=-s-uc-u- 7 49 Basalt, gray ------=-=sesmsmmcuoma- 17 129
Basalt, fractured, gray ----=------ 12 61 Shale [clay], brown ----e-eacaceme- 7 136
Basalt, fractured, gray; shale : Basalt, fractured, gray ----------- 17 153
N 4 65 Basait, fractured, gray ----------- 7 160
Basalt, brown; clay =-------------- 20 85 Basalt, fractured, gray =--=------= 22 182
Clay, white -----=-----cooooomonone 7 92 Basalt, fractured, gray ----------- 22 204
Basalt, vesicular, brown; clay ---- 8 100 Basalt, gray --=-==se--e-ec-—ma-mo- 40 244
Shale [clay], brown ----------o-eo- 8 108 Basalt, fractured, gray -------=---- 8 252
Basalt, vesicular, gray -----=----- 4 112 Basalt, gray =----=-=------=ama==an 25 277
"Basalt, fractured, gray ----------—- 3 115 Basalt, vesicular, gray ----------- 26 303
Basalt, fractured, gray ----------- 10 313
4/16-32A1, C. R. Blanchard. Altitude about 1715 ft. Basalt, gray -----=-------------- -- 127 poH
Drilled by Gorge Contractors, Inc., 1969, Cased to 20 ft. Basalt, gray; clay ----------------
Basalt, vesicular, gray --=--=-=---- 6 450
§1 memmmm = 2 2 Basalt, fractured -------ecce-aeu-- 17 467
Egg:ﬂ’ black =---mcmmcmmmemmmmmmme 30 a2 Basalt, vesicular, gray; clay ----- 2 469
SEU AP memmmem—na—————— & Basalt, hard, vesicular, gray ----- 13 482
Basalt, vesicylar 34 7 G 5 487
Basalt, fractured, gray -=-=-------- 26 102 Basalt, vesicular, black ----------

Basalt, vesicular ---------—------- 13 500
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Material
(ft)

Thickness

Depth
(ft)

4/17-2P1. Eleanor Dooley. Altitude about 2180 ft.
Drilled by Gorge Contractors, Inc., 1969. Cased to 5 ft.

Topsoil =----m-mc-mmmmommmomoomm oo 3
Basalt, fractured --—-=m-aca-ee—--- 72
Shale [clay], brown -—-----ecc---o-- 3
Basalt, water-bearing ------------- 4
Slate [basalt?] ------------n=mmo-- 13
Claystone, blue; lava [basalt} ---- 6
Basalt =----smm==-mimmcmcmmmmeeoo 207

3
75
78
az
95

101
308

4/17-9§1, 0'Leary Well Drilling, Inc. Altitude about 2410
Cased

ft. Drilled by 0'Leary Well Drilling, Inc., 1974.

to 131 ft. ’
£lay, brown r—----------eeo-ro-ea-- 3 3
Basalt; clay —-==-=--w--mmeoosomno- 46 49
Cinder [basalt], red; clay -------- 64 13
Basalt, vesicular; clay ----=------ 13 126
Basalt, fractured ----------------- 194 320
Basalt, fractured; clay, water-

bearing --~==--—-------=-=-mme=--u 20 340
Basalt, gray ---=s==----r=---=---== 15 356
4/17-1962. C. Fridley. Altitude about 2050 ft.

Drilled by 0'Leary Well Drilling, Inc., 1973. Cased to

47 ft.
Clay, brown «--=-er--—emmmermc-ooo- 4 4
shale [clay]; boulders -------=---- 8 12
Clay, brown ----=r---e===r-=--—we== 22 34
Basalt, fractured, gray ----------- 45 79
Clay, BroWn ====r-——=====n—--———-=== 16 a5
Basalt, gray -------=-===-------=--- 6 101
Shale [clay], brown -----—----==---- 21 122
Basalt, gray =--===-=------==c---=- 24 146
Shale [clay], brown -----c=c--w-ae- 21 167
Basalt, gray ----=--====re—m==v--o- 5 172
shale [clay], brown -----ee=mace---- 13 185

(continued)

Material Thickness Depth
(ft) {ft)
4/17-19G2. Continued,
Basalt, gray =---es==-==----=====--- 22 207
Basalt, fractured; clay ----------= 29 236
Basalt, gray --=-=======---======-= 12 248
Basait, fractured, water-bearing -- 3 251
4/17-22N1. Fenton Bros. Altitude about 2000 ft.
Drilled by Ira Morrison, date unknown. Cased to 4] ft.
Clay —-----==-c-mm=-—s—m----oo—nao- 39 39
Porous rock [basalt, vesicular?] -- 2 43
4/17-29P1. Sheryl Willis. Altitude about 1960 ft.
Drilled by Gorge Contractors, Inc., 1969. Cased to 78 ft.
Topsgil --=-e=emrer——comomommmmnnm- 2 2
Clay ---~---=-=-=cer=—scm—m-mo—-—-- 6 B
Basalt, hard -=-===e--mcec-aw-—-n-= 17 25
Basalt, fractured ----=----—---c=== -39 64
€lay ==--=--=------=-===--m--mmmeee 13 77
Conglomerate [gravell], water-
bearing -=----=-=c--emcmcmca———-- 8 85
Basalt —===e--emceem—ssmmmmooo e 7 92
Lava [basalt], clay ----------=---= 15 107
Shale [clay] ---=----==---=cmm==na- 33 140
Basalt -=-~--——==--mmemm—ee-o—eme—- 80 220
Basalt; clay, water-bearing ------- 44 264
Basalt ----------=-e--mmme--o—amoo- 38 302
Claystone, black ====-==v-——w--on-- 6 308
Basalt ---=---—=se--mere————smomeo- 10 318
Basalt ===w—=-==ce-mwem—oooeom - 187 505
Basalt, fractured -----we----em---- 7 512
Basalt ==-r-===-c-mmwomo——e—ooomm - 13 525
Basalt =---—==-=e--weemoo—oamm—em— 13 538

4/17-30A1. Wayne Hoctor. Altitude about 2010 ft.
Drilled by 0'Leary Well Drilling, Inc., 1973. Cased to

100 ft.

Clay, brown ---------er--mce-emo-e- 98
{continued)}

98 -
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Haterial Thickness Depth Material Thickness Depth

(ft) (ft} (ft) (ft)

4/17-3041. Continued. ) 4/17-32P1. Continued.
Basalt, gray ------====ce-cemoomao 160 258 Basalt, gray -------------omeomeone 1 21
Basalt, vesicular, fractured, gray 28 286 Basalt, fractured, brown ---------- N 32
Basalt, gray -------—c--ccmmmcecen- 117 403 Claystone, brown ----------cceeoooo 3 35
Basalt, vesicular, brown, water- Clay, green =---ec--cmcmcmccccacnaaa-a 5 40

bearing ---------—-—--—~~mmmmmema 9 412 Basalt, vesicular, gray, water-

Basalt, vesicular, gray --------~=- 18 430 bearing ==-=-emcmcmcoo o 32 72
Claystone, brown =-e-ccceemmmeooo 1 .73
4/17-30R1. Sheryl Willis. Altitude about 1930 ft. Basalt, gray ----------nocomooeoeoe 151 224

Drilled by L & L Drilling Co., Inc., 1972. Cased to 55 ft.  basalt, vesicular, fractured,

water-bearing -------cocoemmmo - 3 227
TOPSOi1 mmmmmmmmmcmmcm e 5 5 Basalt, gray -----------ecemecunan- 1 228
Boulders; gravel -=-=ceacacemaoaoo- 50 55
Basalt, gray =--=eememcccmacanoo—o 115 170 4/18-29G1. Raymond R. Brack. Altitude about 1680 ft.
Basalt, fractured --------e-cmanaa- 12 182 Drilled by Reibe Well Drilling, 1968. Cased to 138 ft.
Basalt, hard, gray --------c--cma-- 232 414
Basalt, black ---------o-omoommmnae 35 449 Clay, sandy =------ee-ecamcccamaaa- 2 2
Basalt, hard, gray -------c-----v-- 51 500 Clay; boulders ------ e ———————— 9 11
Basalt, medium, gray -------ceew--- 26 526 Clay, brown; gravel, water-bearing 72 83
Basalt, hard, gray ------ccccaauo-- 121 647 Basalt, fractured, gray ----------- 67 150
Clay, green —-—-----——crrermemae 27 674 Clay, yellow; sand; gravel, water-
Basalt, fractured, water-bearing -- 10 684 bearing ~eee-cemmmmcmeeneeeem 30 180
Basalt, black --------cemmeeei n 695 Basalt, very hard, gray ----------- 40 220
Basalt, hard, gray ----------cceee- 5 700 Clay, brown; basalt, fractured,

water-bearing ----e---ec---e-u——- 57 277

417-31M1.  T. V. Wilkins. Altitude about 1865 ft.
Drilled by Gorge Contractors, Inc., 1969. Cased to 18 ft. 4/20-3L1, Harland Berk. Altitude about 2205 ft.
Drilled by Gib King, 1969. Cased to 182 ft.

Clay ---~——-— e e e em 6 6
L Tt T T T T —— 6 12 L R R 4 4
Shale [clay] ------remeemcmccccao- 2 14 Conglomerate [gravel] —veeeeeamean- 2 6
Basalt, hard -----cecommmmm o 158 172 Rock [basalt], brown; clay -------- 10 16
Basalt, fractured; clay, water- Rock [basalt], fractured ---------- 16 32
bearing -=--=--ecmma o 5 177 Boulders --=--—ammma oo 70 102
- Clay ----r--mccccmmcccmccec e emnm 8 110
4/17-32P1. Emmett Hoctor. Altitude about 1920 ft. 2andstone, soft ------------------- » 120
Orilled by Gorge Contractors, Inc., 1970. Cased to 40 ft. Sand; gravel -——-c------emmoecmee 8 148
] : Clay -~=eememmmm o 21 169
Tops0il —-- el pd 2 .
Shale [clay], brown -—-—~~-cocon 8 10 (continued)

{continued)
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Material Thickness Depth
{ft) (ft)
4/20-3L1. Continued.
Clay; rock [basalt] --------=------ 2 17
Sandstone, soft, water-bearing ---- 6 177
Rock [basalt], fractured ---------- 5 182
Rock Ebasa1t% --------------------- 20 202
Rock [basalit], water-bearing ------ 72 274
4/20-4D1. Sam Berk. Altitude about 2274 ft.
Drilled by Gib King, 1969, Cased to 35 ft.
§011 =mmmmemmmmmmcmmsmmmmmmmo—mmes 3 3
Boulders -----—------c=mm-owomommm- 27 30
Rock [basalt] --------=-mmmcem—mem- 72 102
Rock [basalt], soft, brown -------- 13 113
Sandstone, Soft ------ec-commooo—- 30 143
Clay, yellow --==---eccmcme-oco——o- 17 160
Clay, blue, tan, brown, gray ------ 145 305
Rock [basalt], broken; shale [clay] 30 335

Material Thickness Depth
(ft) (ft)

5/10-35F1. Orlis Hale. Altitude about 960 ft.
Drilled by Hansen Drilling Co., Inc., 1973. Cased to
'150 ft.

Topsoil ==----r=m=-m-ommoomooommee- 3 3
Rock [basalt], broken ---—---=----- 15 18
Rock [basalt], fractured, medium -- 20 38
Rock [basalt], decomposed --------- 17 55
Rock [basalt], decomposed; clay --- 36 91
Rock [basalt], broken ----———====-- 3 94
Rock [basalt] -=-==ceme-—co—smmmmum 8 102
Rock [basalt], fractured ---------- 30 132
Rock [basalt], decomposed; sand,

water-bearing -----------cccwon-—o 23 155

4/20-18Q1. Bert Wilkins. Altitude about 2440 ft.
Cased to 19 ft.

Drilled by Gorge Contractors, Inc., 1969.

Topsoil ---------mmmmmm e 2 2
Clay, brown =-----ecccmmmmcomean——- 10 12
Basalt, vesicular ------=--v-o---u- 33 45
Basalt, fractured --------we-----—- 62 107
Basalt, fractured; clay ----------- 12 119
Clay, soft, yellow ----------=-==-=- 16 135
sand; clay, water-bearing, 10 gpm - 39 174
Claystone, soft, yellow -e--=a--=-- 18 192
Claystone, soft, bluish-green ----- 13 205
Clay, gray ==----s==e-=---ec--—---== a8 253
4/20-20Q1. Bob Powers, Altitude about 2180 ft.

Drilled by 0'Leary Well Drilling, Inc., 1973. C(ased to

119 ft.
Clay, brown and blue --+«--e-n--mr-- 110 110
Basalt, vesicular, fractured, gray,

water-bearing ---=---c---wo-ma--- 37 147
Basalt, gray -----s=-s-scemmeam—--- 28 175

5/11-31R1. Mt. Adams Orchard Company. Altitude about
1360 ft. Drilled by Hansen Drilling Co., Inc., 1965,
Cased to 333 ft.

Boulders; soil; clay --=-=---------- 39 39
Basalt, fractured -----==e~----s---- 62 101
Rock [basalt], red; clay ---------- 7 108
Basalt, hard, gray ---------------- 8 116
Basalt, soft, black -----—----==--- 20 136
Basalt, fractured ------=--=c-c=--- 81 217
Rock [basalt], red; clay; gravel -- 7 224
Clay, red, brown, white; gravel --- 106 330
Basalt, fractured ---------==m--==- 12 342
Basalt, very soft --=--v--ceocea-—-- 26 368
Basalt, fractured, hard ----------- 7 375
Clay, yellow and brown ---